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THE DOUBLE-DECK CAB FOB BAFID TBANSIT. 

Of the many schemes suggested for the improvement 
of rapid transit facilities in the congested centers of 
our larger cities, the one which above all others would 
give the greatest relief is the least known and the least 
talked about. We refer to the double-deck car. Many 
times during the past few years the Scientific Ameri- 
can has drawn attention to this simple and ready 
method of doubling the capacity of any given line of 
railroad, and we have earnestly recommended its adop- 
tion on the crowded surface lines of New York city. 
We remember that when, in 1897, during the course 
of conversation with Mr. Vreeland, at that time presi- 
dent of the Metropolitan Street Traction Company, we 
suggested that the quickest way to increase the ca- 
pacity of his roads, and more particularly of the 
Broadway line, would be to double-deck the cars, he 
replied that double-decking would afford no relief, and 
might prove to be a positive hindrance. The theory ad- 
vanced was that when cars are running under ten sec- 
onds headway, the frequency of the ssrvice is dependent 
primarily upon the speed with which they can be 
loaded and unloaded, or upon the shortness of stops; 
and that doubling the capacity of each car would sim- 
ply produce a congestion at the platforms that would 
lengthen the stops and so reduce the capacity of the 
line. 

In spite of this opinion from one of the leading 
authorities on street railway traveling, the double-deck 
car has continued to multiply and prove its use- 
fulness, where it has been given a trial, to such 
an extent that to-day, «f the 6,660 electrical cars of 
Great Britain and Ireland, 90 per cent are double- 
deck and 10 per cent single-deck; while of the 3,517 
new cars in cities having a hundred or more cars in 
use, 94 per cent are double-deck. That the double- 
deck car is well adapted to congested traffic in large 
cities is proved by the fact that of the 450 electrical 
cars in Manchester, 425 are double-deck, of the 480 
cars in Liverpool, 468 are double-deck, and of the 400 
electrical cars in and about London, all are double- 
deck. 

An exhaustive study of this question has recently 
been made for the Merchants' Association of New 
York by Mr. John P. Fox, and his results are embodied 
in a report to the Committee on Engineering and Sani- 
tation. This gentleman carried out his investigation 
during a visit to Great Britain and the Euro- 
pean cities where it is most extensively used; 
and the report contains expressions of opinion from 
the managers and superintendents of the various 
traction companies in Europe as to the relative ad- 
vantages of single and double-deck cars. According to 
the statement of the general manager of the Liverpool 
Corporation Tramways, when electric traction was in- 
troduced in Liverpool in 1898, it was thought desirable 
to follow the American practice of using single-deck 
cars. The main argument against the double-deck car 
was that too much time would be occupied in ascend- 
ing and descending the staircase; but this objection 
was entirely met by adopting a staircase which was per- 
fectly safe to descend While the car was traveling at any 
speed, and which, therefore, enabled the Conductor to 
refuse to stop the car except at the order of a per- 
son actually on the lower deck. The staircase referred 
to is of the reversed type, and no accidents have ever 
occurred in Liverpool from people being thrown off 
the staircase when the car was in motion. As to the 
length of car" stops, ' it was found by actual timing 
of these cars in Liverpool, that the average time con- 
sumed per passenger in getting on and off worked out 
at 1.9 seconds; whereas in a large American city where 
the operation of the cars is similar to that in Liver- 
pool, the length of stop per passenger averaged 2.8 sec- 
onds on an open twelve-seat car. 

As showing the great increase in capacity secured 
by double-decking, it may be mentioned that some of 



the Liverpool single-deck American cars had stairs 
and deck added, and were used for trial, before the 
double-deck car was adopted as the exclusive type for 
service. These cars were used on Saturdays, Sundays, 
and holidays, and at other times when cars of large 
accommodation would be required. The seating capac- 
ity was increased from forty to a hundred by the ad- 
dition of sixty seats on the upper deck. The total 
weight of the car was only 31,360 pounds, and 
the two 35-horsepower motors already installed on 
the cars were found to be sufficient for the work. The 
largest closed cars in New York, the convertible Third 
Avenue cars, with cross seats, are about the same 
length as the Liverpool converted car; they weigh 
3,600 pounds more, and seat only 48 per cent as many 
passengers. The objection will be urged against the 
double-decking of cars in New York city, that on 
certain lines the height of the, elevated structures is 
not sufficient to allow such cars to pass under. The 
reply to such objection is that it would be a simple 
matter to raise the grade of the elevated tracks in 
such localities as the intersection of Broadway and 
Thirty-fourth Street, without working any injury to 
the elevated traffic. In fact, the location of the Thirty- 
third Street station at the top of a grade would be 
conducive to quick starting and stopping, and would 
be quite in keeping with the latest practice, which is 
to place all stations at the summit of a rather steep 
grade. Of course, the introduction of a double-deck 
car in this country would be met by strong opposition 
from the management, and this for the reason that our 
roads get their best profits from standing passengers. 
On the other hand, it seems as though standing has 
been overdone in this country, even if the subject be 
considered from the financial standpoint; for the ex- 
treme overcrowding which is witnessed during the 
winter months, causes loss of fares, and results in very 
serious loss of time in stops, it being no unusual 
thing for a minute or more of time to be lost while 
passengers are endeavoring to squeeze their way 
through the tightly-wedged mass of humanity on the 
platforms in the endeavor to board or leave the cars. 



KEEPING THE HEALTH OF A CITT. 

The sanitary conditions of a great city concern all 
who dwell within its borders, and the comparative 
mortuary tables prepared by its health board are being 
recognized more generally as important commercial 
assets. Nature has generously environed some cities 
with conditions favorable to the good health of their 
citizens; but continued neglect to keep pace in a sani- 
tary /way with rapidly-growing population has converted 
many such a town into a hot-bed of fever and con- 
tagious diseases. Of the many municipal problems 
pressing for solution, few demand more accurate study 
and investigation than that pertaining to the health 
of our large cities, with their vast ignorant and for- 
eign population, congested tenement districts, crowded 
business places, and numerous public halls for amuse- 
ment, education, and recreation. London, Paris, Bom- 
bay, Berlin, and Rome have had their scourges in the 
past to testify to the fearful penalty of ignorance and 
neglect; but American cities are young and vigorous 
yet, and they have escaped many of the plagues and 
disease epidemics that have marked the pages of an- 
cient history. 

Modern sanitary conditions have improved in the 
past quarter of a century in all the principal cities of 
the world, and we stand less in danger of widespread 
epidemics than ever before; but the ambition of every 
well-ordered city is to decrease its mortality to the 
lowest possible minimum. Contagious and infectious 
diseases may always be with us; but the prompt work 
of isolating and stamping them out is rapidly robbing 
them of much of their terror. There is a new era 
dawning in respect to the spread of all such diseases. 
Medical science has already robbed the bubonic plague 
of most of its dread. The appearance of a steamer 
in the port of New York with several cases of plague 
aboard barely causes a ripple of fear among its three 
million odd inhabitants, and yet a little more than half 
a century ago the terrible disease took such a strong 
hold of the city that grass could be found growing on 
lower Broadway in the busiest part of the town. 

Yellow fever has succumbed to the .inevitable. Ha- 
vana has been relieved of its pall of death, and our 
own southern ports no longer fear the annual summer 
visitant. Smallpox has practicaJly been controlled and 
brought under supervision, so that an epidemic of it 
in any well-regulated city is a disgrace to its govern- 
ing powers and health board. We have become so well 
accustomed to the regulation and isolation of these 
violent diseases that few give much thought to them. 
. But- immunity from them is purchased by eternal 
vigilance and constant work on the part of those in 
charge of our public health. The workings of a mod- 
ern, up-to-date city health board are peculiarly inter- 
esting. To the uninitiated, dealing with diseases is 
far more complicated than dealing with crime. Our 
individual danger is ten times greater from epidemics 
than from murders, robberies, accidents, and fires. Yet 
as a rule our police and fire departments excite our 



admiration, while the squad of health inspectors more 
often arouse our anger and opposition. 

The Health Department of New York city deals with 
a total population of something like 3,500,000, extend- 
ing over a vast area, and housed in almost every 
imaginable form of habitation. The population is the 
most heterogeneous in the world, representing every 
nationality, religion, and belief. The problem of 
dealing with so varied a population to enforce sani- 
tary and ordinary health precautions is intricate 
and difficult. Instead of co-operation there has been 
more often bitter opposition. The crusade against 
smallpox conducted by the present Health Board in the 
past two years was opposed by the ignorant and super- 
stitious, and by a considerable body of the more intel- 
ligent who were opposed to vaccination on principle. 
The inspectors were openly abused and resisted, and 
it was only through the co-operation of the police that 
an effective campaign was conducted. When the scare 
reached its height, the opposition from the tenements 
decreased, and the educational value of the campaign 
was worth all the efforts and expenditures made. 
It was rarely then that a case of smallpox was discov- 
ered in the tenements without being promptly reported, 
and, in most cases, followed by a wholesale exodus, of 
the people to the Health Board's headquarters to^be 
vacccinated. The dread of smallpox epidemics in New 
York city is thus lessened for the next twenty years. 
Instead of opposing and fearing the inspectors,, the 
people of the tenements in most cases to-day show a 
wholesome welcome to them when they come armed 
with the quill and virus to save them from smallpox 
infection. 

Contagious eye disease among the children of the 
public schools reached alarming proportions in the 
city until the Board of Health attempted to stamp it out. 
There were some fifty thousand children suffering from 
the disease at one time, but effective measures were 
taken to check its spread. Children suffering from it 
were kept at home or sent to the hospitals, and a 
strict quarantine placed on all the schools. The dis- 
ease now has been almost stamped out. But eternal 
vigilance is the price of immunity. Every public 
school is under the immediate supervision of the 
Health Board. Scarcely a day passes that the children 
of nearly every grade are not examined. Should one 
of them show feverish cheeks, high temperature, or 
furred tongue, he is quietly examined, and sent home 
as a precaution. When measles, chicken pox, scarlet 
fever, or diphtheria break out in the home of some 
little scholar, his home is quarantined to some extent 
from the school. Each day a child coming from an 
apartment or house where any of these contagious dis- 
eases are known to exist must be examined by the 
Health Board physician before he is allowed to enter 
his class. 

So strict is the quarantine now enforced against the 
schools that a scholar who has become a victim to any 
of the contagious diseases cannot return to his studies 
until a permit has been issued to him by the Health 
Board. This requires a personal visit from the Health 
Board doctor. In the private schools similar enforce- 
ments of the rules of the Health Department are now 
being made. Likewise churches, concert halls, - and 
all places of amusement of a public nature are being 
visited and their sanitary conditions examined. Wher- 
ever people congregate together, there the seeds of 
disease are apt to spread and flourish, and the Health 
Board puts competent men on the scene to investi- 
gate. Scarlet fever, chicken pox, diphtheria, and 
measles are ever present somewhere in a city like 
New York. Several hundred new cases will develop 
every week in the city if 'left unquarantined. 

In the matter of milk inspection the Health De- 
partment alone saves the city all the expense which it 
incurs. Hundreds of innocent babies are saved every 
summer by the recent rigid system of milk inspection. 
The doctors of the department go further. They give 
free instruction and directions to the poor and ig- 
norant parents of the children. Inspectors not only 
test the milk as it reaches the city, but they go from 
store to store and make tests of milk purchased over 
the counter. The practice of sending inspectors to the 
farms in milk districts to study conditions there has 
been Inaugurated. Instructions are given to the farm- 
ers about sanitary conditions of their cow stables and 
creameries, and if these orders are not obeyed, a ban 
is placed upon the milk coming from the spotted 
farms, and it is not admitted. 

Milk inspection has always been one of the most 
difficult questions for the department to handle, for 
dealers, shippers, and farmers appear to combine to 
elude the Health Officers. Light fines were usually the 
only punishments for adulterating the milk, or for 
putting chemicals in it to increase its thickness. Un- 
der the present administration so much terror has 
been inspired by heavy fines and imprisonments that 
few dare openly break the law. Moreover, the in- 
spection is kept up continually, and no dealer knows 
just when an inspector may test his samples and hale 
him before a magistrate. 

Clean food, free from all disease germs; pure water, 
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milk, and beverages, untainted by foreign substances; 
honest drugs, unadulterated by inferior mixtures; 
healthy, sanitary living and working quarters, with 
oxygen sufficient to nourish and strengthen life; and 
streets and avenues, as free from filth and dirt as 
broom, water, and chemicals will make them — these are 
the things which the Health Department stands for 
to-day in New York. It is what every city demands. 
But to get them the price must be paid — the price of 
energy and eternal vigilance, the price of intelligence 
and expert experience, the price of men and money 
consecrated to the cause. 



CEBTAIIT CUBIOUS EFFECTS OF THE VIOLET BATS. 

BT DR. JAME8 WEIR. 

This summer, while studying the effects of the violet 
and ultra-violet rays on plants, I discovered that thes€ 
rays exerted a very unique and well-marked efteet to 
the blossoms and foliage of the common field, a*' well 
as the rarer perennial (Iceland) poppy. 

Accidental happenings were, in a measure, the incit- 
ing cause for this especial study of the effects of the 
violet rays on the poppy. One morning I cut some 
poppies for decorative purposes. An hour or so after 
they had been placed in a vase, I noticed that they had 
withered. I was in the act of removing them when 
my mother stopped me, saying: "Don't throw them 
out; they will come to life during the night and will 
be all right to-morrow morning." My attention was 
attracted by the promise of such peculiar, behavior on 
the part of poppies, and I at once began a course of 
observations and experiments in order to discover, if 
possible, the causes for this seeming death and resur- 
rection. 

On account of the rich and luxuriant foliage, the 
large, fleshy stems, and mammoth blossoms of the 
Iceland poppy, I chose it for the majority of my ex- 
periments, though the various kinds of field poppy, 
single, double, and fringed, red, white, and variegated, 
were also used and kept under observation. 

It was noticed that the withering process began the 
very moment the flower was separated from the parent 
plant; the petals losing stiffness and resilience and 
drooping toward the stamens. This wilting continued 
until, finally, at the end of half or three-quarters of an 
hour, the blossom presented every appearance of being 
moribund. The immediate wilting indicated that, 
whatever the cause for it, that cause was instantane- 
ous in action and had to do with the vital principle of 
the plant itself; there was instant interference with 
the life-producing and life-sustaining functions. Such 
cause, reasoning by analogy, must necessarily be both 
physical and chemical in character and action; I there- 
fore conducted my experiments accordingly. 

It was soon determined that the hour of cutting 
(during daylight) had nothing to do with the produc- 
tion of the phenomena, for the flowers were gathered 
at daylight, sunrise, 10 A. M., 12 M., 3 P. M., and 7 
P. M., and it made no difference; the wilting process 
took place. Nor had temperature anything to do with 
it; the thermometer was carefully watched all through 
the preliminary experiments and its variations amount- 
ed to practically nothing. But flowers cut at night 
would not begin to wither until they were exposed to 
light. This indicated that light had something to do 
with causing this Quasi death, and if this hypothesis 
were true, the cause was, primarily, chemical in nature 
and occasioned in all probability by certain particular 
rays. 

I had discovered in former experiments that the 
orange, red, and yellow rays were not inimical to plant 
life and had published the results of those experiments 
and the conclusions derived therefrom in this periodical 
and elsewhere, therefore thought it hardly necessary to 
repeat them in this instance; I was satisfied I had to 
deal with certain unique effects of the violet ray (whose 
short wave of 380 /i/t heads the solar spectrum, if 
spectra can be said to have heads), and those still more 
wonderful rays — the ultra-violet. 

When those rays are cut off from a poppy by a screen 
of orange or red "postoffice" paper, the blossom will 
not wilt. The stem as well as the flower must be pro- 
tected, otherwise wilting will take place. When a 
blossom is kept in the light (diffused daylight or elec- 
tric light) for over fourteen hours, it loses the power 
of "coming to life" again; a longer exposure invari- 
ably kills it beyond recovery. In all experiments the 
stems of the cut flowers were immersed in fresh water, 
and all control observations carried on in a dark-room. 
The most noteworthy phenomena to be observed in 
the effects of the violet and ultra-violet rays on the 
poppy are their immunizing properties. A poppy 
which has been . subjected to the light and which has 
wilted and then "resurrected" will remain unaffected 
when placed even in the direct rays of the sun! An 
analogous process is seen in the effect of the violet and 
ultra-violet rays on the skin. The first exposure of 
those portions of the body ordinarily covered by cloth- 
ing to these rays will result in destructive changes; 
blisters, etc., making their appearance with subsequent 
desquamation. But a second exposure produces little 
or no changes; the skin has become immune. 



This fact of immunization will account for some of 
Finsen's seeming failures, if it does not account 
for all of them. This observer, in certain of his sx- 
periments, must have made his exposures too brief; 
he succeeded in getting only the immunizing effect 
of the rays; the exposures were too short to induce or 
achieve a lethal or deathly effect. 

Microscopic examination shows that these rays pro- 
duce marked physical changes in the cut stem, foli- 
age, and flower. A section of the stem examined im- 
mediately after the blossom is cut shows that the effect 
on cell life is instantaneous; the cell at once begins to 
shrink and the protoplasm to collect around the nu- 
cleus. Circulation is interfered with, and this inter- 
ference progresses as the blossom withers until there 
is no circulation in the veins and capillaries after two 
qr three hours. Cell movement also ceases, and the 
entire structure presents every appearance of death. 
Indigo, cochineal, and eosin will be all the stains neces- 
sary for conducting a satisfactory examination and 
study of this exceedingly interesting instance of "sus- 
pended animation." 

■ m i t i m 

FRUIT AND NUTS AS FOOD. 
The Department of Agriculture has for several years 
been conducting a series of experiments to determine 
the dietary value of different foods. 

Nine dietary studies and thirty-one digestion exper- 
iments were carried on. In the majority of the dietary 
studies and all but one of the digestion experiments 
fruit and nuts constituted all or almost all of the diet. 
The results of the investigation emphasize the fact 
that both fruit and nuts should be considered as true 
foods rather than food accessories. The subjects were 
two women, three children, two elderly men, and two 
university students. The men all did hard manual 
labor during a part of the time, the students working 
to support themselves while pursuing their studies. 

The fare given in these experiments was in every 
case one that would appeal to any normal appetite. 
It embraced honey, tomatoes, apples, bananas, canta- 
loupe, grapes, verdal, cornichon, tokay, muscat, scarlet 
haws, pears, pomegranates, persimmons, oranges, 
strawberries, watermelons, figs, almonds, and peanut 
butter. The only animal foods allowed were cottage 
cheese and eggs; and these in limited quantities. The 
cost of such a diet varied from 15 to 18 cents a day. 
Comparative experiments were carried along in which 
animal foods were employed under the usual condi- 
tions of living, and in these the daily cost ran from 
26 to 30 cents. It was found that the food eaten sup- 
plied about 60 per cent of the protein usually secured 
by the average meat diet, while health and strength 
continued the same, if not improved, and in two or 
three cases there was a slight gain in flesh and weight. 
One of the chief objects of the series of experiments 
was to furnish data as to the value of nuts as food. 
Fruits contain little protein, and nuts are relied on in 
the fruitarian plan of eating to balance the ration. 
Fruits are rich in carbo-hydrates and nuts in fat. A 
pound of peanuts, which costs 7 cents, furnishes 1,000 
calories of energy at a cost of 3% cents, and protein 
at a cost of 36 cents a pound. A porterhouse steak 
<osts for the same result respectively 22% cents and 
$1.31, when the steak can be_ bought for 25 cents a 
pound. 

The average price per pound of the protein of nuts 
ranges higher than the corresponding average of 
meats, but the cost per pound of peanut protein is 
lower than for meats, fish, eggs, milk, dairy products, 
and prepared cereals. The only foods which furnish 
protein at a less cost than peanuts are fiour and dried 
beans. According to Prof. Jaffa's experiments, nuts 
are the cheapest source of energy for the fruitarian, 
the peanut ranging far ahead of any other variety. 

Although peanuts supply protein and energy for a 
smaller sum than bread, they are outranked by dried 
beans, which, at 5 cents a pound, will supply for 10 
cents over 200 grammes of protein and 3,040 calories 
of energy. 



Krafft has determined the boiling points of certain 
metals by the use of vessels of quartz heated by an 
electric furnace. Zinc sublimes-below 300 deg., and at 
640 deg. distills fairly quickly; the corresponding tem- 
peratures for cadmium are 322 deg. and 448 deg. Se- 
lenium distills quickly at 380 deg., tellurium at 550 
deg., boiling being observable at 535 deg. Lead boils 
rapidly and distills at 1,160 deg. Tin proved very re- 
fractory, no distillation occurring even at 1,100 deg. 
At 605 deg. antimony sublimes slowly, and at 775 to 
780 deg. distills rapidly. Sublimation of bismuth com- 
menced at 540 deg., the sublimate assumed the form of 
drops at 930 deg., and the metal boiled briskly at 
1,050 deg. A slight mirror of silver appeared at 1,090 
deg., and rapid vaporization proceeded at 1,340 deg. 
Copper and gold boil at too high temperatures to be ex- 
amined even in silica; with the former a slight amount 
of sublimate formed at 1,315 deg., with the latter ex- 
tremely little vapor arose even at- 1,376 deg., which is 
near the point at which the resistance of silica breaks 
down. 



SCIENCE NOTES. 

According to Bach and Battelli, the following reac- 
tions occur during the decomposition of carbohydrates 
in the animal system, their theories being based upon 
the decomposition of glucose. Glucose is first con- 
verted into lactic acid which is split up into alcohol 
and carbon dioxide. The alcohol at the moment of 
production is easily oxidized by the oxygen of the 
blood, with the co-operation of oxydases to acetic acid, 
which in its turn is decomposed into methane and 
carbon dioxide. The methane is oxidized to formic 
acid, and this is split up into carbon dioxide and hy- 
drogen, the latter being finally oxidized to water. 

That the "clinical" may be, at times, a source of 
danger has more than once been pointed out, and that 
organisms become fixed in the scratches of the glass 
caused by the graduation lines, so that they cannot be 
removed easily by simple washing and wiping, has 
been demonstrated. Stini has described, before the 
Societfi de Therapeutique, a simple pocket case in 
which the clinical thermometer is carried always im- 
mersed in a sterilizing solution. It consists simply of 
a metal tube closed at one end with a tight-fitting cap, 
which screws on by a fine thread, and is fitted with a 
fluid-tight washer. The thermometer is inclosed 
in another close-fitting metal case, similar to that 
at present used, but freely perforated laterally with 
holes, so as to allow free access of the antiseptic 
to the instrument, in which it is by this means kept 
immersed. This smaller tube is carried in the larger 
one, partially filled with the liquid antiseptic. Any 
germicidal antiseptic may be used. 

It was rumored not long ago that one of the five 
$40,000 Nobel prizes would be awarded to Finsen, 
whose light cure has made him world-famous. Al- 
though the statement is not true, there is no reason 
why Finsen may not be honored when the award is 
again made. It has long been known that there are 
certain rays of the spectrum which act as germicides; 
these are the visible violet and invisible ultra-violet 
rays. Finsen devised an electric apparatus which 
would give an abundance of violet and ultra-violet 
rays. The disorder which has been most readily 
treated by Finsen is tuberculosis of the skin, called by 
medical men lupus vulgaris. In a special hospital 
which has been established in Copenhagen, known 
as the Finsen Institution, 456 cases were treated up to 
the close of 1900. The treatment was necessarily se- 
vere, since few patients required 20 sittings of an 
hour each — one daily — while many needed from 300 to 
500. 

The Metropolitan Museum of Art has acquired the 
famous Roman frescoes of the villa at Boscoreale. 
Boscoreale has become famous since the first great 
finds made there ten years ago as the name of a villa 
on the slope of Vesuvius, near Pompeii, which was 
covered with ashes in the great eruptions during the 
year 1879. In the excavations which have from time 
to time been made, many an art treasure has been 
unearthed, which has found its way to this or that 
European museum. The first systematic exploration 
was begun in 1900. The famous villa, of which all 
archaeologists now know, was then discovered. Erected 
in the most artistic taste, the walls of the building 
were covered with panel paintings. At first it was 
intended to leave the paintings on the spot, but it soon 
became evident that exposure to the weather would 
destroy them. The frescoes were cut from the walls 
and transported across Italy by special train. It is 
these frescoes which the Metropolitan Museum has ac- 
quired. 

Much has lately been heard of the efforts made by 
Germany to establish the cultivation of various useful 
plants in her African colonies, but, according to P. 
Preuss, who is well qualified to speak on this matter, 
the outlook is by no means rosy. These efforts have 
been made in order, if possible, to render Germany 
independent of foreign countries for colonial products. 
In 1889- the government established botanical gardens 
in Victoria, at the foot of the Cameroon Mountains, in 
order to test the suitability of the climate for the cul- 
tivation of various plants, and also to produce seeds 
and plants for distribution. Since then no trouble 
has been spared to make the enterprise successful. 
Among the plants cultivated the cacao tree at first 
gave rise to hopes, but the quality of the seed soon 
fell off. In order to determine the reason of this, 
Preuss himself undertook an expedition to Central 
America in order to study the varieties of tree cul- 
tivated there and the methods of curing the seeds. 
As a result of this inquiry the prospects of the cacao 
cultivation have improved. Coffee and tobacco have 
hitherto failed, and the cultivation of other plants has 
been either unsuccessful or of so little value as to be 
of no practical importance. No matter where the gin- 
ger plants are brought from, none but typical African 
rhizomes are produced. Sisal hemp alone has the pros- 
pect of • being a source of profit. At present more at- 
tention is being paid to india rubber, cotton, gutta 
percha, nutmeg,, vanilla, pepper and clove, and palm 
oil. Earth nuts and sesame seed are looked upon as 
possible sources of profit. 
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THE FLIGHT OF BIED8 MECHANICALLY STUDIED. 

BT EMLLE GUARINI. 

One of the puzzles that occupy airship inventors is 
the manner in which a bird, while keeping its wings 
spread and immovable, displaces itself in the air in a 





Ficr.3. 

Effect of Currents of Air Upon Artificial Wings. 

straight line parallel with the horizon, and sometimes 
even raises itself. A flying machine with plane wings 
cannot momentarily sustain itself unless it be pro- 
vided with a much greater extent of supporting sur- 
face, apart from questions of equilibrium and propul- 
sion, which are not devoid of importance. 

Prof. Langley, in a very interesting article in the 
Scientific American Supplement, demonstrated in a 
graphic manner the great difference that had already 
been observed by Cayley, Chanute, Marey, and others 
between a bird's wings and aeroplanes. What is the 
cause, then, of the great advantages in favor of the 
wing of the bird? Goupil, Philipps, and Maxim have 




The Bertelli Apparatus for Experimenting: Upon the Mode 
of Action of the Wing of the Bird. 

put forward, as a possible element, the curvature of 
the wing, but without offering either formulas or 
proofs. Hargrave, Wilbur Wright, Herrnigs, and Lili- 
enthal, all resolute inventors, adopted in their flying 
machines the curved form — the "natural form," fixing 



the necessary convexity empirically, but with good 
results. 

Leonardo da Vinci, Cayley, Faccioli, and Marey have 
considered the curvature of the wing, but only as re- 
gards the concavity, and from the viewpoint of its 
greater resistance upon the air. 

M. Achille Bertelli, of Brescia, an ardent student of 
aerial navigation, absolutely convinced that it is in the 
convexity of the wings that resides the great advantage 
that the bird possesses over plane flying machines, has 
analyzed its mode of action in many ways, and has 
thus succeeded in devising a purely mechanical demon- 
stration of its efficacy. We shall summarize his very 
interesting experiments with the aid of reproductions 
of photographs and drawings. 

In the first place we must consider his fundamental 
experiment. If, by means of a tube, we blow upon a 
slightly curved surface formed, for example, by a 
piece of bristol board hinged at one of its extremities 
(Pig. 1), in such a way that the current shall be 
tangent to its surface, we shall find that, under the 




Fig. 5— T-Pipe. Fig. 6.— Effect of Current of Air Upon 
an Artificial Wing. Fig. 7.— Path of Wind When a 
Bird is Flying Against It. Fig. 8.— Second Form of 
Apparatus. 

action of the current of air that is developed, the wing, 
or the curved surface that represents it, will rise. 
The same thing will occur if the blast of air travel 
in an opposite direction (Fig. la). 

On the other hand, if, upon a surface such as just 
described, but which is fixed and placed vertically 
(Fig. 2), we blow as before, we shall see that the 
flames of candles properly arranged near the wing, 
will move in opposite directions, that is to say, the 
one placed at the center of the wing will approach the 
latter and become perpendicular to it, while the one 
placed at the end will move away from it and become 
perpendicular to it also. If, on the contrary, we blow 
as shown in Fig. 3, the flames placed in the concavity 
will be directed in the opposite direction from the blow- 
ing. 

M. Bertelli, for carrying out his experiments, has 



invented various apparatus. The first of these ( 
4) is used for showing how a current of air, in striVat 
a curved surface tangentially, tends to "absorb" it. 
It demonstrates why a curved surface, like that of a 
wing, usually possesses a supporting power greater than 




Fig. 9.— Second Form of Apparatus. Figs, lo and 11.— 
Third Form of Apparatus. Fig. 12.— Advance of Arti- 
ficial Wing Against a Current of Air. 
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ftp. 75. 



Fig. 13.— Mode of Suspension of Artificial Wing. Fig. 

14.— Advance of Wing Against Wind Pressure. Fig. 

15.— Arrangement for Blowing Air Against the Con- 
vexity and Concavity of a Wing. 

that of an equal plane surface, and also why, in flight 
with wings in motion, the latter, when being raised for 
a new stroke, meet with no resistance in the air. 








*How the Apparatus Shown' In Fig, 4 is Used. 



The Double-T Blast Apparatus. 
THE FLIGHT OF BIBDS MECHANICALLY STUDIED, 



A General View of the Apparatus Shown in Fig. 8. 
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'■' ^hich strikes them tangentially from above, but are 
'afiied in their elevation. 

The apparatus (Fig. 4) consists of a metallic tube 
fitted with a rubber hose. This metal tube communi- 
cates with a vessel half filled with mercury, and is 
covered with a bell, which is provided with a T-pipe, 
the T being closed at each end, but formed with a 
vertical slit (Fig. 5). The wing, which is sustained 
by a screw support, consists of a curved sheet of very 
light metal. The blowing is done through the rubber 
hose, shown at the bottom of the apparatus in Fig. 4. 
Upon bringing the back of the wing near the slotted 
T (Pig. 6) in such a way as to leave a space of nearly 
half an inch, and upon blowing into the T, the wing 
will be seen to move against the latter. 

The second apparatus (Figs. 8 and 9) differs from 
'he preceding only in the fact that the bell tube termi- 
nates in a double T, each T being vertically slotted and 
revoluble so that the slips can assume horizontal, ob- 
lique, or vertical positions. This apparatus is design- 
ed to reproduce and verify the effect produced and 
the path followed by the wind when a bird is flying 
against it (Fig. 7). The wing employed in this appar- 
atus is formed of light cardboard cut along its edge to 
form a fringe. The wing is carried by a very elas- 
tic band. Upon blowing, the wing is drawn toward 
the T. If the blowing be continued, there will be 
obtained a continuous rotary motion the reverse of 
that of the current of air. The same effect will be 
obtained whether the blowing be done upon the back 
or in the concavity of the wing. 

The third apparatus (Figs. 10 and 11) is similar in 
purpose to the preceding. This time the wing is se- 
cured horizontally to a light quadrangular support, 
and held in the position desired by means of two 
threat's. If the blowing be done toward the center 
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ture has endowed birds with concavo-convex or, better, 
parabolic wings, in order to give them: (1) a double 
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resistance upon the air possessed by the concave wing — 
an efficiency first established by Leonardo da Vinci and 
by others afterward — we shall understand how the bird 




Discharging: Brick from the Kiln. 



supporting surface, that is to say, beneath and above 
the wing ; and (2) an automatic means of propulsion, 
owing to the fact that the wind, whirling around in 




sustains itself and easily moves in the air by a 
minimum exertion — a phenomenon, however, that 
agrees with Nature and which is by no means mysteri- 
ous. It is to be hoped that experiments such as Bar- 
telli's will be carried out on a larger scale by means of 
instruments of precision either for studying curvature, 
convexity, and angles, or for estimating wind .power 
and resistance. From such experiments it might be 
possible to deduce formulas and forms of wings ex- 
tremely useful in solving the great problem of aero- 
nautics. 



Loading; Brick Directly into the Cars. 



of the wing, the latter will advance against the wind 
(Fig. 10) ; and the same thing will occur if the blow- 
ing be done upon the back (Fig. 12). 

In order to perform these and the following experi- 
ments successfully, great patience is required, since 
it is important that the current of air and the plane 
of the wing shall describe a precise angle difficult to 
fix. This angle varies, moreover, with the curvature 
of the wing. 

In the fourth apparatus, the wing is perfectly free 
to move and balance itself under the various pressures 
exerted upon it by the currents of air. We thus imi- 
tate as nearly as possible the wing of the bird. The 
wing is held (Fig. 13) in a horizontal position by four 
threads attached to an appropriate support. If we 
blow with the usual slotted T tangentially to the back 
of the wing (Fig. 14), the latter will advance against 
the pressure; and the same will be the case if we 
blow simultaneously above and beneath the wing (Fig. 
15). It is naturally necessary to find the exact point 
of tangency and- to give the wing a proper curvature. 
The slightest error will lead to a failure. It seems that 
it must be concluded from what precedes that the 
bird is an equilibrist of the first rank, which instan- 
taneously modifies its motions according to the direc- 
tion of the blowing of the air. Does it act automati- 
cally? This is a mystery of Nature. 

Prof. Bertelli, president of the Reale Societe di 
Fisica Italiana, believes that these experiments, which 
are apparently paradoxical, may be explained by the 
application of the mathematical formula commonly em- 
ployed for demonstrating, in applied mechanics, the 
action of a tangential force upon a curved surface. 
Other physicists will not admit this, and maintain that 
the thing is more complex. Such, for example, is the 
opinion of Col. Borgatti, director of the Italian aero- 
nautic service: Whatever be the explanation, it follows 



the opposite direction under the curvature of 
the wing, absorbs it. The convexity of the wing 
draws "the wind upwardly, so that it acts tangentially 



THE BASKET BBICE CONVEYEB. 

The illustrations which are presented herewith pic- 
ture the Barney brick conveyer, an apparatus which 
is adapted for the transportation of bricks in plants 
of either large or small capacity. The apparatus 
is made by the Jeffrey Manufacturing Company, of 
Columbus, Ohio. The conveyer consists essentially 
of three parts — an endless carrier chain, a swinging 
basket, and an overhead track or runway. 

The endless chain is of the coil pattern, and is 
usually made up in sections four feet in length, con- 
nected with special roller carriers, to which the bas- 
kets are attached. 

The chain operates over special pocket sheave 
wheels, and is driven from the head of the conveyer. 
The individual roller carriers are made with a grooved 
wheel, to operate in a single iron bar runway. This 
runway is suitably supported from hangers fastened 
upon wooden trestles, and is supplied with curved con- 
nections wherever it is necessary to turn an angle or 
to round a curve. A special adjustable device la 
used at the drive end of the system, to keep the chain 
taut upon the wheels. An adjustable or sliding frame, 




The Conveyer Arranged in the Stock Piles. 
THE BABNET BBICK CONTETEB. 



upon the end of the wing with a propulsive effect — 
a fact which better explains the elasticity of the ends 
of the remlges. If to this we add the great efficiency of 



which can be moved backward or forward without 
stopping the conveyer, is employed along the point 
where the railroad cars are to be loaded. The con- 
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veyer can be disconnected at any point; the sections 
can be run in almost any direction. The overhead 
track is constructed to such points in the yard as 
will best serve the distribution of the brick; it can 
be built at varying heights and en any reasonable 
grade. 

The baskets, each having a capacity of five bricks, 
move continuously, at a speed of about three feet per 
second. Consequently five bricks per second are 
carried past any given point if the baskets are full; 
that is, five bricks per seoond, 300 bricks per minute, 
12,000 bricks per hour. Such would be the capacity 
of the conveyer if the baskets were spaced three- feet 
apart. 

Should a greater capacity be required, the baskets 
could be placed closer, for example, two feet apart; 
the capacity would thereby be increased to 27,080 
bricks per hour. 

A change of the speed is also permissible, by whibh 
the maximum capacity can be varied, close to 100 per 
cent. It is not necessary to fill all the baskets; they 
operate empty, as well as full. Two men can "put on" 
the conveyer; one man can "take off." One good man 
could "put on" from 2,000 to 3,000 bricks per hour, 
depending on the size and weight of the bricks. The 
power required to operate the machine is' very small, 
and may be roughly estimated at 1% horse power for 
1,000 feet of conveyer, in operation. The repairs, "as 
near as they can be figured, amount to about one art U 
per thousand bricks conveyed. 



Annual Report of Commissioner of Patents. 

The Commissioner of Patents has published his re- 
port for the fiscal year ending June 30, 1903. Prom 
it we gather that there were received in the last fiscal 
year 49,199 applications for mechanical patents, 801 
applications for designs, 156 applications for reissues, 
1,767 caveats, 2,530 applications for trade-marks, 
1,208 applications for labels, and 362 applications for 
prints. There were 29,892 patents granted, including 
reissues and designs, and 2,194 trade-marks, 910 labels, 
and 233 prints were registered. The number of pat- 
ents that expired was 23,390. The number of allowed 
applications which were by operation of law forfeited 
for non-payment of the final fees was 4,760. The. total 
receipts of the office were $1,591,251.04; the total ex- 
penditures were $1, 423,094.40, and the surplus of re- 
ceipts over expenditures, being the amount turned into 
the treasury, was $168,156.64. 

Such has been the increase in the amount of busi- 
ness that the Commissioner strongly recommends that 
an appropriation be made for the establishment of a 
new division to handle the increased work. By the 
appropriation bill of April 28, 1902, an increase of 
thirty-five examiners and three clerks was made. A 
still larger clerical force now seems necessary. At 
least ten new clerks will be required. 



Artificial Niagara at St. Louis. 

An immense artificial cascade has been determined 
upon by the authorities of the Louisiana Purchase Ex- 
position as the centerpiece of the semicircular layout 
of the principal buildings. The cascade itself will be 
divided into three parts; a large middle cascade with 
a smaller one at each side will be installed, the water 
flowing directly into the head of the Grand Basin. In 
all, about 90,000 gallons of water per minute will be 
supplied at a head of 159 feet, forming the greatest 
artificial water effect ever attempted. 

The water will be taken from the Grand Basin itself, 
and will be raised to the top of the cascade by a pump- 
ing station located under Festival Hall. The pump- 
ing machinery will consist of three 36-inch single-stage 
Worthington turbine centrifugal pumps, each driven by 
a 2,000-horsepower Westinghouse alternating current 
motor. The total horse power utilized will ' thus * be 
6,000, making this the largest electric pumping sta- 
tion" in the world. The pnmps'and other pieees"-of ma- 
chinery for this plant are now being' installed -at St. 
Louis. 



The .Current Supplement. 

A full-page drawing by A. Castaigne, representing an 
anti-alcoholic lecture in a French criminal sanato- 
rium, opens the current Supplement, "No. 1449. Sir 
Norman Lockyer's thoughtful address on the "Influence 
of Brain-Power on History" is concluded. Mr. Percy 
G. Stiles in an instructive psychological article re- 
views our present theories of sleep. The discussion of 
the mining and manufacture of rock salt in 'New York 
State is concluded. Emile Gusrini presents an account 
of the building of a suspension bridge -at Vernaison. 
Mr. E. O. Hovey reports with some fullness the pro- 
ceedings of the recent International Geological Con- 
gress, which he attended. The Paris correspondent 
of the Scientific American describes the manufacture 
of the Longuemare carbureter. An exceedingly 
valuable form of projection apparatus for scientific 
work is fully described by L. B. Elliott. The usual 
Trade Notes and Recipes, Selected Formulae and Con- 
sular Notes will be found in their customary places. 



Electrical Notes. 

Though largely used, machine tools are virtually' not 
made at all in Russia. The first on the market were of 
American make, but were introduced by German 
agents. These were found to be somewhat too light 
and delicate for the. Russian workman, and the Ger- 
man agents, seeing this, got German firms to turn out 
a stronger article, which now is in considerable use. 
According to the British Consul at Moscow, British 
makes are only to be found in the best shops, anfl only 
the wealthy can afford to use them. 

The filament in glow lamps gradually diminishes in 
diameter in consequence of the slow volatilization of 
the carbon. According to the Elektrotechnische Rund- 
schau, a German firm introduces into the glass globe 
certain chemical compounds with a high boiling point; 
these, under the influence of the temperature in the 
lamp bulb, slowly give off vapors containing carbon, 
which is deposited on the filament, thus making up 
to a large extent for the loss referred to above, and 
keeping the resistance and also the brightness of the 
lamp 'more uniform throughout its useful life. 

It is not to northern China that one would .usually 
look for an example of electrical progress, but there 
is at least one place on the eastern shore of the Liao- 
tung Peninsula which might well set an example to 
many of the western towns. We refer to the city of 
Dalny, which lies near Port Arthur in that portion 
•of the Chinese empire - which was leased to Russia in 
1898. Electrically, Dalny is up-to-date. It has both 
telephones and the electric light. The central station, 
which is considered the finest electric plant in Asia 
east of Singapore, was finished over a year ago. It is 
equipped with three of Ganz & Co.'s generators, with 
a total of 1,000 horse power, and has a reserve space 
for additional machines to double its present capacity 
when required. Dalny, besides other things, is an im- 
portant seaport, and has a drydock 380 feet long, 50 
feet wide, and 18 feet deep, which is equipped through- 
out with electric pumps. A larger drydock is build- 
ing, at which electricity will also be adopted. In con- 
nection with the drydock are the harbor repair shops, 
with foundry, smithy, machine and fitting shop, boiler 
shop, etc. All these shops are electrically driven and 
lighted throughout. Dalny also boasts' an excellent tel- 
ephone service, and' altogether it may fairly claim to 
be one Of the most progressive cities in the East. 

In an instructive article in the Engineering Maga- 
zine, Alton D. Adams, who is well known to the read- 
ers of this journal "as a contributor, shows to what 
extent alinninllrm is used in place of copper for the 
transmission of ' electricity. Besides being used for 
the line between Ni» gaT a and Buffalo, some twenty 
miles in length, araminium has also been adopted for 
several other transmission lines, among 'which may be 
mentioned two in California, which are respectively 
five and^seYen times'. -as long as the one at the 'Falls. 
It seems tfiat attouta thousand tons of aluminium have 
been thus'eHployed. 'Although in conductivity, -alumi- 
nium is' Wmewhat inferior to copper, and although an 
Increase' of <S6*t>erc6nt* in 'the v Blze of the wire*4s there- 
fore needed to do the same work, still the extreme 
lightness of the metal in the end triumphs. Only half 
as many pounds of aluminium are required as copper. 
Consequently, when the price of copper was over 17 
cents a pound, aluminium at 35 cents was found just 
as cheap. Mr. Adams points out several advantages 
which result from the lower weight of aluminium. 
The poles can be placed further apart, or lighter arms 
and pins can be used. The result is greater cheapness 
in the actual work of constructing the line. It hap- 
pens that aluminium wires do not so readily work 
loose on the insulators, on account of the larger sag 
allowed. The leakage of current from wire to wire 
through the air with a given voltage or volume is 
'Smaller with 'a' large conductor than'Witha small one. 
On the other hand, the wire 1 of large' cross section has 
the disadvantage of' giving the wind'a^good hold when 
blowing at right angles. 

The use of magnets for the separation of paramag- 
netic particles from other materials is of considerable 
practical ' value in different mtnzafacturing industries. 
The idea is employed, for instance, in attrition ma- 
chines, which' are 'used for grinding rice chaff into 
small particles, to*be "mixed with more nutritious in- 
gredients, to "make -'cattle food. These attrition ma- 
chines consist. «of two' metal disks turning in opposite 
directions, being -separated by one-eighth to three- 
sixteenths of an inch. The disks are indented to give 
a grinding surface, and with each revolving at a rate 
of from 1,500 to 2,000 revolutions a minute, it can 
readily be seen that iron or steel particles in the light 
chaff ground between the disks may cause sparks which 
would give rise to a destructive fire. To extract such 
particles, the chaff, before reaching the disks, is passed 
in close proximity to strong magnets, which attract 
any bits ' of metal with enough force to draw them 
from the chaff. A similar contrivance has been used 
in flour mills, where it is well known that a slight 
spark will oftentimes cause a violent explosion of the 
fine dust which collects In flour mills. 



Engineering Notes. 

The American Bureau of Navigation reports that 
during the month of July 117 vessels, of 25,460 tons, 
were built and officially numbered in the United States. 
Twelve steel steamers accounted for 18,999 tons, two 
of them being vessels of between 4,000 and 5,000 tons 
for the American Shipbuilding Company. 

According to the Russian customs returns, Germany 
exports into Russia a quantity of articles immeasur- 
ably greater than we do, and of a class in which we 
could to a great extent compete in that country were 
greater attention shown to the requirements of the 
Russian market by our manufacturers. 

The Berlin municipality has an agreement with the 
electricity works whereby it can take over the works 
in 1915. The town receives 50 per cent of the net 
profits after 6 per cent has been paid on the share 
capital up to % 5,000,000, and 4 per cent on any excess 
over that amount. The works have the right of sup- 
plying the tramways at a rate not exceeding 10 pfen- 
nigs per unit. 

The airship which Dr. Barton is constructing is ap- 
proaching completion. It will be supported by a pro- 
jectile-shaped balloon having a capacity of 230,000 
cubic feet, and being 170 feet in length. The deck 
will be 123 feet long. When the motors are put in and 
the crew is on board, the total weight of the ship will 
be nearly seven tons. Three motors, each of 50 horse 
power, and driven by petrol, will work six propellers. 
The motors will be placed on aluminium bridges in 
the bows, amidships, and astern. For the purposes of 
raising or lowering the airship thirty aeroplanes have 
been provided. These will measure 15 feet by 3 feet. 

Some recent publications issued by the Indian gov- 
ernment deal with the sizes of railway wagon wheels. 
The present standards for the 5 foot 6 inch gage 
require wheels to be 3 feet 7 inches in diameter, and 
the maximum axle load allowed is 12 tons. The 
Bengal-Nagpur M-ne, however, wish to adopt 2 foot 9 
inch wheels, and to raise the axle load to 14 tons. 
The authorities' are, however, averse to change, as the 
height of Indian platforms has been fixed so as to suit 
the large wheels ; and, in view of the proposed increase 
in axle loads, Sir A. Rendel reports the 2 foot 9 inch 
wheel as not worth trying, though experiments are to 
be made with a limited' number of 3 foot 1 inch wheels. 

An unlooked-for sequence in the drainage of New 
Orleans is the appearance of hordes of ants' which, ac- 
cording to the Iron Age, have become as threatening 
as the plagues of Egypt. They attack the woodwork 
of houses and speedily destroy it, making their way 
into warehouses wheTe costly goods are stored, and 
seem to be immune to insecticides. The presence of 
them in such quantities is said to be caused by the 
drying out of the soil. When it was saturated the 
ants could not breed in it; now that it is no longer 
wet the ants have multiplied in such numbers that 
they defy suppression. 

A method* of Introducing phosphorus into molten met- 
als has been recommended by Mr. Edwin S. Sperry in 
the Aluminium World, namely, first to coat the phos- 
phorus with copper by immersion in copper sulphate 
solution. If properly plated, the phosphorus sticks 
can then be handled with perfect impunity; in •fact, a 
piece of phosphorus so coppered was laid by Mr. Sper- 
ry for several hours in a mid-day August sun without 
ignition having taken place. Although phosphorus 
when copper plated is perfectly suitable for alloying 
just as it stands, it is nevertheless better first to make 
a rich phosphor alloy and use the latter as the medium 
for adding phosphorus. 

Locomotive trials of a scientific nature will be car- 
ried out under the general direction of the Pennsyl- 
vania Railroad at the Louisiana Purchase Exposition. 
That company will have an elaborate display covering 
all features of railroading, which will be in charge of 
Mr. F. D. Casanave, formerly general superintendent 
of motive power on both the Pennsylvania and Balti- 
more & Ohio systems. In making these tests he will 
be assisted by an advisory committee of which Prof. 
W. F. M. Goss is president. Mr. Casanave is now in 
Europe to secure the co-operation of railway companies 
there in these teEts, in order that the results may be 
comprehensive as respects types of locomotives which 
are tested. The Pennsylvania Railroad intends to give 
every facility for making these trials of the greatest 
possible usefulness, and it is reasonable to expect that 
the tests of representative engines from many coun- 
tries under exactly similar conditions will do much 
to clear up certain disputed matters of design. 

— »«■>■» 

The Parls-to-Hnll Balloon Trip. 

Count de la Vaulx and Count d'Outrement recently 
succeeded in journeying from Paris, France, to Hull, 
Yorkshire, in a balloon in seventeen and three-quarter 
hours. This is the first time that a balloon has suc- 
cessfully traveled from France to England. The Count 
de la Vaulx is one of the best-known of French aero- 
nauts. He is chiefly known for his unsuccessful at- 
tempt to cross the Mediterranean. 
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THE PETROLEUM DIBTBICTS AND 
HUD-VOLCANOES OF JAVA. 

BT A. BOSCH. 

I omparatively little is known 
of the great oil deposits of the 
Far Bast. Yet, in Java, 
Borneo, Japan, and the Oce- 
anic Islands oil has been 
"struck" in great quantities. 
Most of the Javanese petro- 
leum comes from the eastern 
part of the island, appearing in 
Tertiary lime formation. 

Naturally the question 
arises: Why is petroleum 
found on the north coast and not on the south? This 
is not only a peculiarity of Java, hut also of Sumatra, 
Celebes, Borneo, the Philippines, Japan, Roumania, 
Pennsylvania, Texas, Gulf of Mexico, and Argentine. 
If we examine the geographical situation of these de- 
posits, we find that they are all bayous or inlets of 
the prehistoric sea, protected from the ocean currents 
and destructive influence of the waves. The waters 
being comparatively calm, the slime was allowed to 
settle, and these districts were therefore rich in food 
for sea animals and lower forms of life. 

The question as to whether most petroleum is of 
animal origin or not, can be considered as pretty 
definitely solved. The fact that most petroleum is 
found in these old bays or inlets of the sea, where the 
waters were for the most part undisturbed, almost 
compels us to give credence to the theory that it was 
here where the Foraminifera and other small sea ani- 
mals made their abode. Wherever the coast was only 
swept by the ocean currents we find sporadic oil de- 
posits in smaller bays or inlets. 

In the districts above mentioned, we see this theory 
substantiated. Along the Atlantic slope of the Alle- 
ghanies no oil is found; on the south side of Java 
and Sumatra very little or none; on the Sumatra side 
of Malacca none. In the Japanese isles, oil 
is*found only where the coast faces the Asi- 
atic continent. In Baku, Texas, Mexico, and 
Argentine, the same fact is noticeable. 

The Javanese oil appears in gas wells, 
asphalt springs, and mud-volcanoes. The 
greater part of these phenomena appear in the 
districts of Surabaja, Rembang and Sentarang. 
The importance of the deposits was only re- 
cently recognized. 

In 1888, an energetic Dutch engineer named 
Stoop founded the Dordt'sche Petroleum Com- 
pany with a capital of $140,700. Borings were 
begun in the Surabaja district, and a refinery 
built. 

Eight years later the company built a sec- 
ond refinery in the Blora district on the Solo 
River. The wells which supply this second 
refinery are situated some miles distant. 
They are all gushers. The refinery in Blora 
refines not only its own petroleum, but also 
that of the Tinawon Company. The oil districts are 
very dry and hot. Teakwood grows upon the moun- 
tain tops. The valleys and gulches are jungles of vir- 
gin forest. As the borings were made mostly in these 
jungles, a space some square yards in extent had to 
be cleared of underbrush and trees in order to obtain 
working room for the derricks. 

The Dordt company bores mostly by hand. The 
water for flushing out the wells has to be first obtained 
by sinking wells in other places, then piped to the 
place desired and stored in tanks. 

The oil from the gushers is delivered into the tanks 
at the pumping station and is there allowed to settle, 
and then pumped some miles into the refinery on the 
Solo River. The pumps used are all of the Worthing- 
ton type, being driven by steam. The petroleum resi- 
due from the refinery is used as fuel for boilers. The 
Solo River refinery is capable of turning out 50,000 
cases of refined illuminating petroleum monthly. This 
refined oil is pumped to Blora, 20 miles away, by pipe 
line, where a can factory is situated. The cans are of 
the usual 17-liter capacity. A part of this oil is kept 
for local consumption, the balance being piped to the 
station of the Semarang-Joanna street railway com- 
pany, where it is shipped in tank cars through the 
entire length of Java to its 25,000,000 inhabitants. 

The most popular rWin of receptacle or can for the 
Javanese and Chinese buyer is the well-known 
Standard Oil 10-gallon can, packed in cases of two 
each. The natives use the empty cans for many dif- 
ferent purposes- — tin roofing, water tanks, flower pots, 
etc. The crates are also used for roofing and other 
household purposes. This weakness of the natives is 
catered to by the Standard Oil Company and other 
oompeting refineries throughout China and India, all 
using this form of can. 

In connection with the oil wells, these districts offer 
many other interesting sights, the most conspicuous 
being the so-called "mud-volcanoes." The name, how- 
ever, is very misleading, as these mud springs have 
nothing whatever to do with genuine volcanic action. 



Only in outer appearance are they to be classed as 
volcanoes. 

From all accounts, mud-volcanoes are to be found in 
Upper Burma, Timor, and on some of the neighbor- 
ing isles. They are all either - in full activity or sub- 
ject to periodical eruptions. Mud-volcanoes are also 
found in Baku and further south on the Mekran coast 
in South Persia. Those at Baku are now extinct, while 
of those on the Mekran coast very little is known. It 
is surmised, however, that they are either extinct or 
subject only to periodical eruptions. Those at Minbu, 
in Upper Burma, are in full activity. The Javanese 
mud-volcanoes are ituated on the extension of lime- 
stone strata in the Blora and Semarang districts, the 
volcanoes being situated in the recent alluvial beds 
and not resting directly upon the limstone. 

A visit to these mud springs is most impressive. 
In the distance one beholds a large dry spot, entirely 
denuded of vegetation and strongly contrasting with 
the beautiful forests which surround it on all sides. 
Here and there within this inclosure the earth sud- 
denly rises up to a height of 15 or 20 feet and then 
bursts with a muffled report, throwing mud and earth 
in all directions. Clouds of steam issue from the vents, 
and an odor of petroleum is very noticeable. 

These eruptions take place every 25 seconds to 2 
minutes. The Javanese mud-volcanoes do not build 
the usual conical mound around the crater or vents, 
as do those of Upper Surma and Baku, the reason 
being that the mud and ground around them are too 
liquid, simply falling back into the opening left by the 
recent explosion. 

The taking of the photograph of one of these vol- 
canoes reproduced herewith was a rather difficult task, 
since the ground was very shaky and the heat intense. 
It is, of course, impossible to get nearer than 150 or 200 
feet. The only way in which it is possible to photo- 
graph is by laying boards so as to keep from sinking 
into the loose earth and mud beneath. 

An explanation of this interesting phenomenon is 




A JAVA MUD-VOLCANO. 

to be found in the gas pressure within the limestone 
strata. These "volcanoes" exist only since the Ter- 
tiary period and after the formation of the limestone. 
The faulting of the strata produced fissures through 
which the gas and solid hydro-carbons find their way 
to the surface. Gradually, however, these fissures were 
covered over with alluvial deposits, which, in mixing 
with the liquid hydro-carbons, produced a slimy, pasty 
mass, through which the gas naturally forced its way 
to the surface, producing each time a miniature vol- 
canic eruption. In oourse of time, great masses of fine 
material and mud were deposited and began to solidify. 
The strata increase in thickness, gradually impeding 
the passage of the gas and finally stopping the flow 
altogether. This explains the periodical eruptions of 
mud-volcanoes and the ever-increasing length of time 
betweentthe eruptions, and their final extinction. The 
flow of hydro-carbons also diminishes, causing the over- 
lying mud to become more viscous and harder, so that 
gas, in forcing its way through such a layer, would 
naturally throw up conically shaped mounds or 
humps, before breaking through. If then the flow of 
solid and liquid hydro-carbons cease altogether, the 
cones or mounds remain standing where thrown up. 
Such is the condition of the mud-volcanoes of Baku. 
In the vicinity of these "volcanoes" in Java, the natives 
mine salt by digging holes in the ground, dipping the 
water out and pouring it into bamboo troughs, where 
it is allowed to evaporate in the sun. Another very 
interesting sight near these mud-volcanoes is the "eter- 
nal fire" of Demak. Inflammable gases issue from a 
fissure in the rocks. This phenomenon is of course 
held in religious awe by the natives. 



Action of magnetic Field on the Infusoria. 

The recent experiments of Messrs. Cheneveau and 
Bohn, of Paris, show that the magnetic fie Id has 
a marked action upon infusoria, and this opens the 
interesting question of the action of magnetism upon 
animal life in the lower as well as the higher orders. 
One of the reasons why similar experiments have not 
succeeded lies in the fact that the specimens were 
not exposed long enough to the action. Another reason 
is that it is difficult to form a magnetic field which is 
both intense and of long duration, as the experimenter 
is limited by the considerable rise of temperature 
which is caused by the magnetizing current. The speci- 
mens must be protected against the action of the heat. 
The experimenters overcame the difficulty by using a 
large electro-magnet of the Carpentier pattern with 
conical pole-pieces, placing bitween the poles a glass 
tube containing the specimens, 0.14 inch in diameter, 
surrounded by a larger tube. In the space between the 
tubes water was made to circulate, and this gave a 
constant temperature in the inner tube. To check 
the operations a number of identical specimens were 
placed apart in a similar tube at the same tempera- 
ture, which was varied from 16 to 19 deg. C. in the 
tests. The mean value of the magnetic field was 5,000 
units with the first electro-magnet and 8,000 with a 
second. A centimeter cube of bouillon culture was 
divided between the experimental tube and the check 
tube. The observations on the infusoria were as fol- 
lows: 1. Swimming infusoria: a. Carnivora. — Three 
experiments were made on the marine loxophyllum, 
exposed to the stronger and weaker magnetic field dur- 
ing three or four days. The specimens in the reserve 
tube while multiplying in the ratio of 1 to 4, preserve 
their usual aspect; they are constantly searching for 
prey and move across the field of the miei'cscope at 
an average of 400m per second. As to the specimens 
placed in the magnetic field, their aspect changes after 
the second day, and their movements become slower, 
134/u per second On the fourth day the speed is 
but 80/u per second and the number of speci- 
mens decreases in relation to the check speci- 
mens by 1-3, 1-4, and 1-13. The fact to be 
brought out here is that the diminution in the 
intensity of the ciliary movements is the 
first effect of the magnetic field, and this ef- 
fect is found among all the specimens 
observed. to. Herbivora. — One experiment 
was made upon the Colpidium colpoda in the 
field of 8,000 units during five days. On the 
fifth day the movements had become five times 
slower and the number of individuals was 
relatively small. In both cases the specimens 
multiplied, but in the magnetic field the gen- 
erations succeeded each other more slowly and 
irregularly and the individuals of the new 
generation, instead of growing regularly, re- 
mained of small size. Finally there remained 
scarcely any but atrophied specimens, 40 to 
30,u instead of 80 to 70/4, which died off 
in great number. This shows that when 
multiplication takes place in the magnetic field the new 
individuals do not grow. Still more significant were 
the experiments upon other varieties including the 
fixed infusoria, both marine and soft water varieties. 
In these cases the specimens were destroyed in a 
few days and did not multiply, showing that the mag- 
netic field has the property of destroying some of the 
lower orders of life. In the case of the fixed infusoria 
the coloration of the living specimens according to 
Prowazek's method shows a progressive chemical 
alteration of the protoplasm. 

It will no doubt be possible in further experiments 
to determine the causes of the action of the magnetic 
field upon such organisms. For the present it seems 
to be clearly proved that the magnetic field modifies 
the ciliary movements, the growth of the specimens, 
and- their multiplication. It rapidly produces all the 
phenomena of aging. Lastly it is capable of destroy- 
ing certain organisms completely. Starting from these 
experiments it is an interesting question to find out 
whether the magnetic field acts upon the more com- 
plex animals, and the work which is now being car- 
ried on seems to show an affirmative result. 



« m» 



■■«>>* 



Nickel-in-the-slot machines are in use in Dawson 
City, Alaska, for selling water in the winter. One 
can put in a nickel and get five gallons of water, but no 
more. It is so cold there that the water supply, in the 
houses is shut off so that the pipes will not freeze every 
night. 



After some eighteen months' observations by Eng- 
lish and French astronomers, the difference between 
the Greenwich and Paris meridians of longitude lias 
been fixed at 9 min. 20.909 sec. The investigations 
concerning this error have been carried out indepen- 
dently at both the Greenwich and Paris observatories. 
As the former meridian is the standard for nearly 
the whole world, the Parisian meridian will have 
to be adapted to it, since any alteration in the Green- 
wich meridian would entail endless complications all 
over the globe, not only concerning boundaries of 
countries and other geographical positions, but also 
private land possessions, such as cattle ranches and 
80 forth. Arrangements are now being carried out to 
determine the difference in the meridian of longitude 
between Greenwich and Potsdam. 
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THE LABGEST HYDKAULIC CANAL LOCKS IN THE 
WORLD. 

BT A. W. rULLERTON. 

The project of connecting Lake Huron with Lake 
Ontario, which the government of Canada has been 
carrying on for some years, involves the construction 
of some twenty miles of canals in a total distance, by 
the Trent Valley route, of two hundred miles. The 
remainder of the route is a system of lakes and 
rivers, over which it is planned to transport western 
freight between Georgian Bay and Lake Ontario, a 
shortening of 250 miles on the existing Lake route. 
The highest point in this route is 600 feet above the 
level of Lake Ontario, necessitating at the eastern end 
a series of drops, the largest of which is at Peterboro, 
Ont. The canal at that place makes a . cut of four 
miles through the country, with a drop of sixty-six 
feet, which has been overcome by the construction of 
the largest locks of their kind in the world. 

The Peterboro locks, which are to be opened for 
exhibition in October, consist of two water-tight steel 
boxes, in which vessels will be raised or lowered by 
hydraulic'power from one reach to the other. These 
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the doors closed, and the pontoon is sunk to the level 
of the lower reach of the canal, when the forward 
gates are opened and the vessel is floated out. , 

There is only one other such lock in the world, and 
that is a much smaller one located in Germany. The 
Canadian lock has been built upon a similar plan, 
with, of course, many modern improvements incor- 
porated. Its total cost is just one million dollars. 

» hi » 

AN INGENIOUS SCULPTURING MACHINE. 

BT THE LONDON CORRESPONDENT OP THE SCIENTIFIC AMERICAN. 

A machine that is attracting considerable attention 
in artistic circles in London is a mechanical sculptor. 
It has been brought over from Italy by its present 
owners, Mr. W. G. Jones, a sculptor, and Sir A. Conan 
Doyle of literary fame. It is after the style of the 
pantograph, and by its means a statue can be tripli- 
cated in a day, each copy being an exact replica of the 
original. 

The machine, though somewhat large and cumber- 
some in appearance, is simple in construction, easily 
driven and manipulated. Briefly, it consists of two 
revolving drills, which are made to pass over the 
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marble away like cheese. To keep the cutters cool a 
jet of water is thrown upon them, and as they grind 
into the marble and powder it to dust, it runs down 
as white as milk in a trough. 

Every nook and cranny, every wrinkle or dimple, 
in the model can thus be repeated in the marble. The 
machine-made busts are nothing less than a perfect 
duplicate of the model. Mistake in the way of remov- 
ing too much of the marble is impossible, as the tools 
operating on the blocks must work in perfect sym- 
pathy with the pointer, which, of course, cannot go 
below the surface. The pointer is of wood and sta- 
tionary. The drills are of steel, and are made to re- 
volve at a fairly high speed. For the more delicate 
work finer drills are used. 

The apparatus, which covers about four square 
yards of ground, is valued by its owners at $2,500. As 
a labor-saving device it has undoubtedly much to 
commend it. At present, when a sculptor has com- 
pleted his clay model of a statue which is eventually 
to be seen in marble, he hands it over to a man known 
as the "pointer," who by the aid of an instrument of 
that name drills hundreds of tiny holes of various 





Peterboro Lock In Course of Construction. 



A General View of One of the Peterboro Locks. 




The Abutment of the Peterboro Locks, and the Public Driveway Passing Through. one of the Locks, Showing the Cantilever Truss and the Great Hydraulic Ram. 

THE LARGEST HYDRAULIC CANAL LOCKS IN THE WORLD. 



pontoons are each 150 feet long, seven feet deep, and 
thirty-eight feet wide, and the pistons on which they 
are supported are five feet in diameter, of seven-inch 
steel. Only two rrinutes is required for the raising or 
lowering of one of these pontoons, which work inde- 
pendently or together, one vessel going up while an- 
other goes down. In the masonry 25,000 cubic yards 
of cement were used. The side towers are 114 feet 
high, and a public driveway passes through the main 
structure. The pumps and other machinery by which 
the locks are operated are in a series of chambers 
between the driveway and the towers. 

The locks, which are placed side by side, are in real- 
ity steel sections of the canal with water-tight gates 
adjusted at each end. The weight of each lock is sup- 
ported by two massive steel cantilever trusses, the 
truss being deepest, of course, at the center, where it 
rests upon the vertical pistons. When a vessel is 
passing from the higher to the lower level, the mov- 
able pontoon is raised until it is in alignment with 
the upper level of the canal. The steel towers ad- 
joining the canal are opened, the vessel floated in, 



marble, and in this way fashion it according to the 
selected design. These drills work in sympathy with 
a dummy pointer. They are driven by belts connected 
with an overhead shaft driven by a one and a half 
horsepower engine. There is no reason why the ma- 
chine should not be operated by electricity, or, in 
fact, any other motive power. During the last two 
months the apparatus has been at work in a shed near 
the Albert Suspension Bridge, Battersea, London. 

When the writer visited the shed, two busts of 
Homer were being sculptured. It is essential, of 
course, for the machine to be supplied with a model. 
This is bolted to a frame, but so devised that it can 
be made to turn in any direction, according to the will 
of the operator. Two blocks of marble are then in- 
serted in the frame, which move in sympathy with 
the model. Opposite the latter there is a seat, upon 
which the operator sits and from which he guides the 
dummy pointer which he passes over the model. Sim- 
ultaneously with the moving pointer, the two revolv- 
ing drills or cutters are made to follow a correspond- 
ing course over the blocks, of marble. They chip the 



depths in the block of marble which is to be carved 
into an exact resemblance of the clay model. As many 
as 1,500 of these small holes are often bored for carv- 
ing one bust. When all the holes have been drilled, a 
man comes along with a chisel, and it is his laborious 
task to chip away the marble, guided by the depth of 
the holes. When he has finished, the sculptor puts in 
a few touches, and the bust or statue is complete. An 
ordinary bust — that is to say, one standing 2 feet 6 
inches in height — takes at least six weeks to finish. 

The invention under notice is capable of turning out 
two such busts in a single day of seven or eight 
hours. As the machine can be operated at very small 
cost, machine-made statues should become very popu- 
lar among those unable to pay a fancy price for the 
hand-made article. It is but fair to point out, how- 
ever, that only the mechanical side of sculptural art 
is affected by this invention. The machine is, in fact, 
merely a slavish reproducer of models previously pre- 
pared. Designs from our greatest sculptors can. a 
hundred times over, be executed in facsimile with 
amazing rapidity. The work, too, is done well. After 
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After Seven Hours' Work. 



A General View of the Sculpturing machine. 
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a bust has been machined, as it were, it is rubbed over 
with sandpaper, when it is ready for the market. For 
architectural display on buildings this additional la- 
bor would not be necessary. 

Engineers who have inspected the machine declare 
that the principle can be adapted for wood-carving 
and chasing silver. Indeed, the owners have already 
been approached by a well-known London firm of sil- 
versmiths, for permission to build an experimental 
apparatus for silver work on similar lines. The ma- 
chine is the invention of an Italian ex-naval officer, 
Signor Bontempi. Receiving much opposition from 
the Italian studios, he sold the patents to a society, 
formed of a few foreign and a few Italian gentlemen. 
They took premises in the vaults of the famous old 
• ruin, the Palace Donn' Anna, at the foot of Posilipo, 
and set the machine at work. The first statue made 
was a copy of a Venus in the Naples Museum, which 
he did so well that the only meansjof distinguishing it 
from the model was its whiteness, the original being 
quite dark. Our illustrations were made directly from 
photographs, with the exception of one which is a 
drawing reproduced from the London Illustrated 
News. 

■ 1 9 t ■ 

Platinum in Southern Oregon. 

BT DENNIS U. BTOVALL. 

This past year the discovery was made that there 
is much platinum as well as virgin gold in the old 
channel placer deposits of southern Oregon. Further- 
more, the discovery has been made that the platinum 
can be mined at the same time the gold is mined, and 
with no additional expense. The platinum of these 
old channels occurs with the black sand, and is in 
fact a refractory article, a concentrate, carrying plati- 
num in the free state and gold in a sulphide composi- 
tion. For years this black sand has been known to 
exist in the old chanrel placer beds of southern Ore- 
gon, but the miners were ignorant of its identity and 
value, as well as of any method of saving it, and have 
allowed it to be carried off over the dump with the 
waste water. 

Through the efforts of the Welsbach Company, of 
Philadelphia, or their repre- 
sentatives, a method has 
been devised whereby the 
platinum of these old chan- 
nels can be saved. This com- 
pany experimented for a 
number of months in the 
southern Oregon placer fields, 
and at last hit upon a system 
that is proving a success. 
This method of catching and 
saving the platinum consists 
simply in adding to the 
sluice-boxes a system of un- 
dercurrents and screens. The 
screens are of steel, and have 
one-eighth inch openings. The 
black sand, or concentrates, 
are drawn down through 
these screens, which are 
placed on the bottom of the 
sluices, and are then spread 
out over a broad riffle table, 
where they settle and are 
scooped up, ready for the re- 
finery. The placer mines 
that have installed this sys- 
tem of undercurrents for sav- 
ing the platinum sands find 
it a valuable addition of reve- 
nue to their regular receipts. 

The platinum sand of the southern Oregon old chan- 
nels is a black, granulated stuff resembling coarse 
black powder. The small particles of platinum can 
be easily detected by a close scrutiny, as they have a 
slight metallic luster. A few platinum nuggets the 
size of coffee grains have been found, but these are 
rare. As a number of placer mines are preparing to 
mine platinum next year, it is likely that the produc- 
tion of this metal will become an important part of 
the mining industry of Oregon. 



A NEW AEBOFLANE. 

Among the many inventions relating to aerial navi- 
gation, that of Messrs. Groombridge and South, which 
we illustrate herewith, is worthy of consideration, from 
the somewhat original design of the air propellers with 
which it is fitted. The accompanying photographs are 
those of a full-sized model which has been built by the 
inventor, and it will be seen that the machine itself, 
which is about 80 feet in length and 60 feet in width, 
is to be supported upon superposed aeroplanes which 
are attached to the framework both at the front and 
rear of the machine, while the propellers, which are 
six in number, are carried three on ^either side of the 
framework. There is also an extra one, not shown in 
the photograph, surmounting the whole structure. 

The framework of the model is necessarily rather 
heavy, being constructed of wood, but in the actual 
finished ship a very much lighter construction would 
be used. The propellers are carried upon arms extend- 
ing outside from the main or central driving shaft 
which forms an axis within a rectangle, the twio verti- 
cal sides of which form axes carrying the vanes. Dur- 
ing the driving stroke these vanes extend outside 
beyond the rectangle, while they return edgewise, or 




END VIEW OF THE AEBOPLAWE. 




Origin of the Grain Weight. 

The Druggists Circular and Chemical Gazette pub- 
lishes the following interesting note on the origin of 
the grain weight: By an English law passed in 1266, 
it was provided that a silver penny, called a sterling, 
should equal in weight 32 wheat grains, well dried, and 
taken from the center of the ear. From this it seems 
evident that the grain of wheat was the prototype of 
the standard grain. The weight now known as the 
grain is of course copied from governmental standards. 
In 1826 certain weights and measures were legalized 
in England, and in 1827 copies of these were furnished 
our government, among them being the troy pound, 
equivalent to 5,760 grains. 

The origin of the signs commonly used for the scru- 
ple, drachm, and ounce does not seem to be known. 
It is not unlikely that they are entirely arbitrary. 



MESSES. OBOOHBBIDOE AND SOTTAS NEW AEBOFLANE. 

in a feathering position, inside it. To make this 
clearer, it must be understood that during the pro- 
pelling stroke the vanes become strained backward 
against the resistance of springs, and as the vanes 
yield to the air, the latter remains practically normal 
and becomes an inert or solid fulcrum against which 
the vanes press, so that, when driving, they are in a 
vertical position, while at the completion of each 
stroke they automatically feather. Furthermore, the 
main central shaft is provided with two sets of vanes, 
so that one side may be propelling while the other is 
feathering, keeping the propulsion continuous. 

There is no doubt that this new form of propeller is 
capable of transmitting very considerable power, and 
the work in connection with the controlling mechan- 
ism is now so advanced that it only remains for a 
properly-constructed ship to be made, fitted with two 
20 horsepower internal combustion engines, for a 
practical trial to be attempted. It must be mentioned 
that this airship is to be provided with four road 
wheels in order that it may attain a certain speed 
along the ground before the aeroplanes are put into 
action. It is estimated that when this speed has 
reached about twenty miles an hour the lifting power 
will then be sufficient to take the aerial navigator off 
the ground. The experiments with the new aeroplane 
will be followed with interest, and it is to be hoped 
that the machine will prove useful. — The Car. 



OU of EtfBococca— A Natural Drying OH Obtained 
In China. 

A natural drying oil which is obtained in China 
and the surrounding countries is the oil of Elaeococca. 
This oil is extracted from the fruit of the oil-tree (E. 
vernicia, cordata, or verucosa) which belongs to the 
Euphorbiaces. This tree grows in China, in the south 
of Japan and in Cochin-China. Th» oil is extracted 
from the fruit by pressing it when cold, and 100 parts 
of the fruit give about 40 parts of oil. When pressed 
hot the yield of oil is somewhat larger, about 50 per 
cent, but its composition is modified and it is strongly 
colored. This oil was imported into Europe for the 
first time in 1874. It was first studied by Cloez, and 
after that by other chemists who determined its com- 
position and examined its curious properties. It has 
a density of 0.940 at 15 deg. C, and its color is golden 
yellow. When freshly prepared it is inodorous, but 
after a time it gives off a characteristic odor which 
somewhat resembles that of castor oil of an inferior 
grade. Its freezing point depends upon whether it has 
been freshly prepared or not, and varies according to 
circumstances from — 3 to — 20 deg. C. It is soluble 
in the usual solvents for fatty substances, except alco- 
hol, which must be boiling to dissolve it. The oil has 
72 per cent of fatty acids and it can be oompletely 
saponified. Below 18 deg. C. it is very clear and 
limpid, but above that temperature it tends to thicken 
without losing its transparence. One of its curious 
properties is that of solidifying when heated to 200 
deg. C. It then assumes a jelly-like appearance. This 
phenomenon is due to an absorption of oxygen from the 
air. On the contrary, when this temperature has not 
been reached and when the oil is heated for some 
time at 180 deg., it loses the property of solidifying at 
200 deg., as its chemical constitution is absolutely 
modified. 

The most useful property of the oil is that it is a 
natural drier, and this property is strongly marked. It 
is due to the absorption of oxygen from the air. This 
oil is a better drier than all others known, and when 
spread upon a polished surface such as glass it 
quickly solidifies in the form of a colorless film. When 
placed in a sealed glass tube 
and exposed to sunlight it is 
transformed into a solid mass 
whose melting point is 32 
deg. C. The oil is a'highly 
refracting body and it seems 
that the shorter wave lengths 
act to cause the transforma- 
tion. In China and Japan it 
has been used for a long time 
past to cover the wood which 
is used for boat-building and 
like purposes. A fine varnish 
is made with it- which ~dries 
quickly and has a brilliant 
luster. The French consul 
at Canton states that it en- 
ters into the composition of 
Chinese lacquer. Besides its 
use for varnishes, it is also 
employed for waterproofing 
different fabrics. In Europe 
it has often been substituted 
for linseed oil for obtaining 
certain varnishes. When 
treated by "litharge and then 
dissolved in turpentine, an 
excellent varnish is obtained 
which is quite transparent, 
and this without the addition 
of resin. As linseed oil is 
generally of a dark color it is difficult to prepare light 
colors or varnishes with it, and therefore the use of 
this oil is to be recommended. In China, Japan, and 
Cochin-China, the annual production is about 2,800 
tons. It is exported to Germany, America, and Eng- 
land, but it is only since 1896 that it commenced to be 
exported in considerable quantities. In 1897 the ex- 
portation to the three countries mentioned above was 
about 70 tons. 



W. Ackroyd has found that radium bromide induces 
phosphorescence in common salt at ordinary tempera- 
tures. The phenomenon may be observed as follows: 
A wooden match box is filled with table salt removed 
from the inner portion of a block; a tube of radium 
bromide is pressed into the yielding mass and just 
covered with the substance. If it be now put on one 
side for a few hours, say into one of the compart- 
ments of a chest of drawers, on opening the box in 
the dark the tube will be found to phosphoresce all 
round with a white light, but, unlike zinc blende and 
barium platinocyanide, the salt continues visibly to 
phosphoresce after removal of the radium bromide. 
The portions of salt round the tube are turned of a 
faint buff or ocher tint. The image of the visible 
portion round and wi.we the radium bromide tube 
has lain is impressed on a photographic plate in thirty 
minutes. — Nature. 



© 1903 SCIENTIFIC AMERICAN, INC 



October io, 1903. 



Scientific American. 



263 



IHDIAN GEAHAREB8. 

BY CHARLES P. HOLDER. 

The traveler in the western country, especially that 
region beginning with New Mexico and Arizona, will, 
if interested in the comparison of Indian types, notice 
how far ahead the western Indians are of their east- 
ern brothers in the art sense. This cannot be better 
shown than in comparing the basket work of the Pa- 
cific and Atlantic slope Indians. That of the former 
is artistic in every sense — shape, tone, and color; in- 
deed, it cannot be improved upon, as shown by the 
remarkable fad developed among Americans for mak- 
ing Indian baskets, competing, in fact, with these 
unfortunates, who are rapidly being exterminated be- 
fore the white invasion of their land and territory. 
The basketry of the Atlantic coast, so far as art is 
concerned has nothing to commend it, the work of the 
New England Indians, as an example, and that of the 
Tulare Indians, of California, being as different as 
native jewelry and that produced by the finest workers. 

The art sense of the western basket makers extends 
to other objects made of grass or plants, and is par- 
ticularly conspicuous in their so-called "sequin," or 
granary, which, while crude, is essentially artistic and 
attractive. In the West, particularly Arizona and New 
Mexico, the natives are grain raisers; and that they 
were past masters in irrigation and agriculture is 
known to any one who has made an examination of the 
Southwest, where their story is told to the observant 
traveler. These people raised grain and made especial 




Fig. 1.— Chemehuevi Indian in His House, Watching the Cornfield 



provision for storing it, and in many of the cavate 
lodges, especially in the Verde Valley, according to 
Mindeleff, are found strange cysts doubtless intended 
for grain. The largest are five feet across; many are 
smaller and level with the floor. Cushing tells us 
that the Zunis placed their grain in crevices in the 
rocks, Which were often sealed up. He saw in the 
caves of Las Tusas in Arizona and among the Hava- 
supai Indians grain caves which had been carefully 
plastered up with selected rocks. He says: "Later, 
while still the houses continued to be mere low-walled 
and partitioned sheds or huts of dry masonry, these 
granaries eame to be quite well constructed of mud- 
laid walls, and were enlarged, as stores increased with 
increase of settlement and tillage, until they had to be 
built outward from the niches like good-sized, slightly 
tapering bins, protruding somewhat from the cave 
walls, and finally "forming, as do the 'granaries of the 
Tarahumari to-day, miniature prototypes of the per- 
fected single cliff house of a far later day. In times 
of great danger small children were not infrequently 
bestowed for safe-keeping in the larger of these little 
granary rooms in the deepest recesses of and at the 
rear of the earliest cave villages, as the finding of these 
remains without burial-token in such situation has at- 
tested; and thus the folk-tales which modern Pueblos 
tell of children left in the granary rooms and surviving 
the destruction or" flight of their captive elders by sub- 
sisting on the scant store remaining therein (later to 
emerge — so the stories run — as great warrior magici- 
ans and deliver their captive elders), are not wholly 
without foundation in the ancient past of their an- 
cestry." 

The Chemehuevi of to-day, when he plants his corn, 
watches it with the greatest care. Sometimes he 
builds a scarecrow. One observed by the writer was a 
laughable imitation of a Moqui, but the birds it was 
designed to frighten were everywhere in the vicinity. 
The first-mentioned Indians often build a sort of rustic 
couch which is topped with a fantastic bower, and in 



this, at his ease, the native farmer 

tends his growing grain. This resting 

place for a field siesta is very ingeni- 
ously made. The lower portion is 

formed of two logs laid parallel, 

about seven feet apart; over this are 

placed limbs of mesquite or willow for 

slats. Four corner posts are inserted 

and outside slats fastened to them 

with string or willow. The builder 

then cuts young willows fifteen feet or 

so in length fro the neighboring 

river bottoms and inserts them into 

the sandy ground, at head and foot, 

interlacing them at the top, where 

they form a perfect canopy from the 

hot sun. On the windward side he 

piles up other willow branches, and 

throwing over the couch part others, 

has a comfortable resting place on the 

edge of his grain field, from which 

vantage ground he can watch the vari- 
ous enemies, feathered and otherwise, 

that infest the country. In the ac- 
companying illustration the Indian is 

seen enjoying a siesta. 
When the grain is all in it is stowed, 

in the case of the Chemehuevi, in an artistic granary 
(Fig. 2) resembling somewhat a gigantic beehive. A 

framework or platform is made, about two feet in 
height, on which a great cheesebox- 
like basket is built, several feet in 
diameter and as many in height. This 
is constructed also of willow, in some 
instances wound about and interlaced 
to form a rude basket, as shown. The 
Yuma Indians often have the granary 
on top of the house, as shown in Fig. 
3, which is in itself a picturesque 
structure, the granary resembling a 
chimney. The house is a large paral- 
lelogram, the four corner posts and 
the frame the same, the sides being 
formed of willow or some other brush 
with the leaves left on, which is plac- 
ed upright and interwoven and held in 
place by four or five cross-pieces. The 
door in this instance is a crude ar- 
rangement covering about two-thirds 
of the opening, so that the establish- 
ment is well ventilated. In summer 
no shelter is needed in this hot coun- 
try, almost every one sleeping out-of- 
doors. In a trip made by the writer 
through Arizona and New Mexico in 
August it was interesting to note how 
universal this was. Wherever there 
was a hotel, as at Indio, two or three 
hundred feet below the level of the 
sea, beds were seen on the verandas, 
and on the open desert groups of In- 
dians would be seen lying out without 
covering. In one place two or three miles from an 
apology of a town a cot-bed was seen in the open and 
nothing else— the "home" perhaps of some herder. In 
a little Mexican settlement a one-roomed adobe bore 




Fig:. 2.— Chemehuevi Granary. 

the title "Hotel." The hotel contained but one room — 
the bar — the sleeping quarters being a large corral in 
which, under the blue sky, were a dozen or more cots. 
The writer entered this town about five o'clock in' the 
morning, and each bedroom of this unique hostelry 
was occupied by a sleeping patron — a laughable spec- 
tacle even to one well accustomed to western life, and 
amazing to the genus tenderfoot. The fence about the 
corral insured the occupants against wandering bur- 
ros and pigs. In July and August in this region no 
other life would be endurable, and any one who has 
experienced the charm of sleeping out-of-doors in Ari- 
zona and New Mexico would not, in all probability, 
exchange it for other methods, at least in the locality 
mentioned. 

Some of the Arizona Indians- have very attractive 
granaries of basket work. Three such are owned in 
Pasadena, and one would hold three adults readily. 
These baskets for grain are beautifully made, and when 
the rage for Indian basket collecting began, they were 
bought up for large sums, bringing from one to two 
hundred dollars, and the singular sight is witnessed 
of an Indian granary in a modern American dwelling 
nbw included among the objects of art. 



An investigation of the wood of Xanthoxylon Scan- 
dens has been made in the laboratory of pharmaceu- 
tical chemistry at the University of Utrecht by A. van 
der Haar. The wood, under the name of Arenybfi- 
reg£deg, is used as a fish poison. It appears to con- 
tain an alkaloid, the hydrochloride of which is crystal- 
line; one or more acids soluble in acetone and ammo- 
nium carbonate, but insoluble in water; one or more 
acids soluble in acetone and sodium carbonate, but 
insoluble in water; and one or more acids soluBle in 
water and in alkalies, but insoluble in acetone. The 
bark contains also a higher aliphatic alcohol with a 
melting-point of 60 deg., and an acetate with a melt- 
ing point of 40 deg. C. 




Hf. 3.-- Granary on Top of a Yuma Indian's souse. 
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RECENTLY PATENTED INVENTIONS. 
Apparatus for Special Purposes. 

DENTAL SPRAYING APPARATUS.— J. 
C. Holson, Ord, Neb. In thla patent the In- 
vention relates to a valvular nozzle adapted 
to be connected to a hose or other source of 
water-supply. The present Improvements He 
In a special construction of nozzle-body and 
in the peculiar arrangement therewith of a 
vaWe to he controlled at will by the person 
manipulating the nozzle. 

PORTABLE OXYGEN-GENERATING AP- 
PARATUS. — A. Rosenberg, 21 Southampton 
Row, London, England. The object in this 
case Is to prevent loss of heat and avoid 
the consequent delay in starting military 
signaling' operations and the like or the in- 
terruption of the gas-generating operation, 
particularly when carried on In wind or rain 
exposure, also to enable the operation to pro- 
ceed continuously and the gas to be at the same 
time used without the employment of more 
than one gas-holding bag, and, further, to en- 
able all the requisites for the generation of, 
say, forty cubic feet of oxygen to be quickly 
packed In a small box for transport. 



Electrical Devices. 

SWITCHBOARD FOR TELEPHONES. — G. 
F. Archer, New York, N. Y. Mr. Archer's in- 
vention covers a form of so-called "intercom- 
municating system," in which any subscriber 
may call any other subscriber by merely 
pressing a button. Each subscriber is fur- 
nished with a small switchboard having a 
number of push buttons commensurate with 
the number of stations connected with the 
line. A single push of a button serves to dis- 
connect from one subscriber and to connect 
with another. While such systems have been 
used heretofore, this invention contains many 
ingenious points. 

SUPPORT FOR ELECTRIC FIXTURES. — C. 
A. Hannan, New York, N. Y. The present in- 
vention relates to improvements in supports 
for electric fixtures, the same being essentially 
adapted to carry and support an electrolier 
from the electric conduit system of a building 
in a rigid and substantial manner, the im- 
provement tending to materially simplify the 
existing methods of installation and permitting 
a better mechanical construction to he se- 
cured at a considerable saving in cost. 



Engineering Improvements. 

DEEP-WELL PROPELLER-PUMP.— J. M. 
TiLL«TS«N, Kinder, La. The invention con- 
sists in a deep-well propeller-pump having loose 
boxings with arms or wings which are smaller 
than the well-bore and do not touch the 
sides of the bore except as the shaft may sway 
or vibrate, and a propeller of a diameter some- 
what less than that of the boxing arms, so that 
in any lateral movement of the shaft the arms 
of the loose boxing act as fenders against the 
sides of the well to strike the well and prevent 
the propeller from coming in contact with the 
walls, the shaft being freely suspended in the 
well from its upper end. 

STEAM-TRAP. — J. G. Morgan and W. 
Bletso, Youngstown, Ohio. The purpose of 
the inventors In this patent is to provide a 
new and Improved steam-trap which is sim- 
ple and durable In construction, very effective 
in operation, completely balanced, and ar- 
ranged to insure a proper working of the 
trap and discharge of the water of condensa- 
tion under any pressure of the steam enter- 
ing the trap. 



ITIacblnes and mechanical Devices. 

CAPPING - BLOCK. — C. C. McDonald, 
Elyria, G. L. Brown, Lorain, and W. H. 
Teare, Cleveland, Ohio . The improvement 
consists in a block adapted to have one or 
more cans fitted thereto and so constructed 
that cans of different sizes may be engaged 
with the block In one position or another and 
that when so engaged the smaller cans will 
he raised to the height of the largest can 
to which the machine is adapted. The small 
can thus elevated may he passed through the 
machine adapted for the large can and the 
cap applied thereto without altering the ma- 
chine itself. 

GREASE-FEEDER. — C. T. Prehn, Luding- 
ton, Mich. In the present case the invention 
has reference to a device for feeding a grease 
or other lubricant to an engine, the feeding 
means being operated from and in time with 
the movement of the engine, so that the feed 
of lubricant is proportionate to the speed of 
the engine. 

SORTINCf-MACHINE. — H. Speiser, 51bls 
Avenue de la Repuhlique, Paris, France. Mr. 
Speiser's invention relates to a machine for 
sorting articles according to their felze, and 
the improvement consists, essentially, in 
charging the articles to be sorted onto con- 
veyers passing through a series of fixed open- 
ings, which become narrower, in combination 
with ejectors so operated as to throw out the 
articles left by the conveyers on the edges of 
the openings. 

DEVICE FOR TRANSMITTING MOTION. 
— G. G. Beitzel, 23 Norrebrogade, Copenhagen, 
Denmark. The present invention is an Im- 
provement over a former patent granted to 
Mr. Beitzel. The device covered by the older 
patent is essentially adaptable for use in 
sewing-machines. In that mechanism the dist- 
ance between the table-slab and the lowermost 
point of the mechanism Is too great and the 



driving-shaft is too far from the slab. Con- 
sequently difficulties arise tending to interfere 
with perfect action when it Is desired to actu- 
ate the carrier directly from an eccentric disk 
mounted upon the driving-shaft. The purpose 
of the- present device is to remedy these diffi- 
culties. 



Of Interest to Farmers. 

REAR -WHEEL CONTROLLER FOR 

DISK PLOWS.— C. J. Simerad and F. A. 
Wiggins, Salem, Ore. The aim of this in- 
vention is to provide a new and improved 
rear-wheel controller for disk plows arranged 
to hold the rear wheel at all times firmly 
in the desired position, especially when plow- 
ing on hillsides or under any condition tending 
to swing the plow out of line, thereby pre- 
venting variation In the width of the fur- 
rows. 

SEED-SOWER. — W. H. Bohr, Westphalia, 
Mich. It is the object of this invention which 
relates to improvements in hand seed-sowers, 
to provide a simple, compact, and cheap ar- 
ticle which may easily be carried on the per- 
son and manipulated or controlled with facil- 
ity, so as to distribute small seeds, such 
as clover-seed and grass seed. Means are 
provided for indicating the rate of discharge. 



singer, Windber, Pa. Mr. Bolslnger's inven- 
tion relates to an Improvement in scissors 
and shears, its object being to provide an 
attachment forming a part of an ordinary pair 
of scissors or shears, whereby they may be 
vsed for cutting buttonholes, as well as for or- 
dinary purposes, and also for adjusting the 
same for cutting different sizes of button- 
holes: 

Note.— Copies of any of these patents will be 
furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 
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Miscellaneous. 

SCENIC APPARATUS. — F. W. Thompson, 
New York, N. Y. Mr. Thompson's invention 
relates to improvements in scenic apparatus, 
the object being to provide a device of this 
character so arranged as to give persons the 
impression of sailing in a submarine vessel 
from one point to another and then back to 
the starting point. 

GARMENT-FORM. — W. F. Palmenberg, New 
York, N. Y. The invention provides an im- 
proved garment form arranged to enable the 
garment fitter to readily obtain correct front 
and rear center lines of the dress and the 
exact distance from the waist line to the 
scye to insure accurate fitting of the gar- 
ment. 

CARPET-STRETCHER. — W. F. Kallberg, 
Stillwater, Minn. An extremely simple and 
novel device for stretching and holding carpets 
until they may be secured by tacks has been 
provided by this invention. The use of sharp 
projections such as prongs Into the fabric is 
entirely obviated. A clamping-plate is used 
instead. 

SEAL-LOCK. — C. W. McShanb, Zaneseville, 
Ohio. One of the principal objects of the in- 
vention Is to provide a device which shall con- 
stitute a combined lock and seal so that when 
applied to a corridor it shall be impossible to 
open the door without the same being detected 
owing to the breaking or destroying of the 
seal. 

SHOE ATTACHMENT. — J. N. Scism, Sche- 
nectady, N. Y. The purpose of this invention 
Is to furnish a shoe attachment which will 
not only serve as a permanently-secured shoe- 
horn, forming virtually a part of the shoe, 
but also as a lining for the shoe at the heel 
and quarters thereof. The improvement is 
particularly adapted to low-cut or oxford 
shoes, although It could be used on shoes of 
other forms. 

ADVERTISING-SIGN.— J. S. Anderson, 
New York, N. Y. The Invention has reference 
to improvements in advertising-signs, the ob- 
ject being the provision of a device of this 
character of simple construction and operated 
by a suitable motor to display at intervals 
various advertising matter. The matter may 
he illuminated by electric lamps, arranged 
1n the casing, but this feature may be omitted 
without departing from the spirit of the in- 
vention. 

EXHIBITING-BOX. — Mart E. Francisco 
and J. F. Martin, San Diego, Cal. The in- 
vention in the present patent is an improve- 
ment in boxes, and especially in exhibitlng- 
boxes designed for use in holding dates and 
other articles of merchandise which it may 
be desired to protect and to which access may 
be conveniently had from time to time. 

BELT-BUCKLE. — J. L. Brower, New York, 
N. Y. The purpose of this invention is to 
provide a new and improved belt-buckle more 
especially designed for use on ladies* belts 
and arranged to allow convenient adjustment 
for properly fitting the waist of the wearer 
and to permit of giving any desired dip to 
the front of the belt. 

BT7ILDING CONSTRUCTION. — F. " W. 

Spencer, Albuquerque, New Mex. The inven- 
tion refers to certain improvements In the 
construction of building walls or the like, and 
has particular application to a novel form 
of building-block. In carrying out bis in- 
vention Mr. Spencer has in view the laying 
of his improved blocks in such a manner that 
a series of isolated air-cells will be formed in 
the walls, confining the inclosed air in a 
small space or chamber. The block may be 
laid with ease and facility. 

SCARF- RETAINER. — R. L. Gooding, 
Bridgetown, Island of Barbadoes, British West 
Indies. In this case the invention relates to 
wearing-apparel ; and Its object is to provide 
a new and Improved scarf retainer or clip 
which is simple and durable In construction, 
easily applied, and arranged to securely hold 
the depending portions of the scarf or other 
tie securely in place on the shirt-bosom. 

BUTTONHOLE - CUTTING ATTACHMENT 
FOR SCISSORS OR SHEARS.— M. H. Bol- 
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READ THIS COLUMN CAREFULLY.— You 
I will find inquiries for certain classes of articles 
! numbered in consecutive order. If you manu- 
\ facture these goods write us at once and we will 
send you the name and address of the party desir- 
ing- the information. I11 every case it Is neces- 
sary to give tbe number of the Inquiry. 

IWtJNN & CO. 



Marine Iron Works. Chicago. Catalogue free. 

Inquiry No. 4643*— Wanted, something practical 
to remove or prevent scale in boiler feeders. 

Autos.— Duryea Power Co., Reading, Pa. 

Inquiry No. 4644.— For makers of lava insulators 

- for insulating spark plugs f or gaa engines. 

j "U. S." Metal Polish. Indianapolis. Samples free. 

Inquiry No. 4645.— For makers of brushes of all 
kinds. 

Mechanics' Tools and materials. Net price catalogue. 
Geo. S. Comstock, Mechanicsburg, Pa. 

Inquiry No. 4646.— For castings for a )£ h. p. 
gasoline motor, water cooled, also blue prints of same. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box IS, Montpeller, Vt. 

Inquiry No. 4647.— For manufacturers of ball 

bearings. 

Patent to sell, royalty or will take partner. Staple 
article. Hardware, Box 773, New York. 

Inquiry Mo. 4648.— For manufacturers of metal 
selenium. 

Patent For Sale.— Double-action suction pump. 
D. Schurman, 330 Hudson Street. Hoboken, N. J. 

Inquiry No. 4649*— For makers of snap buttons 
for gfoves- 

Our specialty is cutting and forming metal parts any 
shape. Metal Stamping Co., Niagara Falls, N. Y. 

Inquiry No. 4650.— For a prospecting drill for use 
by hand weight about 300 pounds where adamantine is 
used. 

Let me sell your patent. I have buyers watting. 
Charles A. Scott, Granite Building, Rochester, N. Y. 

Inquiry No. 4651.— For manufacturers of corru- 
gmed rubber as used on stair treads. 

Machinery designed and constructed. Gear cutting 
The Garvin Machine Co.,149 Varick, cor. Spring Sts.,N.Y. 

Inquiry No. 46512.— For manufacturers of lathes 
for turning irregular shapes In wood. 

We manufacture anything In metal. Patented arti- 
cles, metal stamping, dies, screw macb. work, etc., 
Metal Novelty Works, 43 Canal Street, Chicago. 

Inquiry No. 4653.— For maters of light oak tan 
leather. 

The largest manufacturer In the world of merry-go- 
ronnds, shooting galleries and band organs. For prices 
and terms write to C. W. Parker, Abilene, Kan. 

Inquiry No. 4654.— For manufacturers of block 
felt. 

The celebrated " HornBby-Akroyd " Patent Safety Oil 
Engine is built by the De La Tergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 

Inquiry No, 4 US p1,— For a second-hand a team em- 
gLn»£tf to 1 h. P.p oil or ^asoliiiu inel. 

Contract manufacturers of hardware specialties, ma- 
chinery, stampings, dies, tools, etc. Excellent market- 
ing connections. Edmonds-Metzel Mfg. Co., Chicago. 

Inquiry No. 4656.— For makers of carbonated 
water bottling machines. 

Wanted Specialty/. — A thoroughly equipped ma- 
chine shop wants specialty to make. We will do any- 
thing that anybody else will not do. Address P. O. Boi: 
221, Wilmington. Del. 

Inquiry No. 4657.— For manufacturers of auto- 
matic name plate machines. 

Patent for Sale.— Automatic horses. A 1 propo- 
sition St. Louis Exposition. See Scientiftc Ameri- 
can, March 7, 1903. Working model. E. P. Thompson, 
1S6 Fifth Avenue, City. 

inquiry No. 4658.— For makers of piano tuners' 
and reti&ire™' tools, such ns string lifter, regulating 
screw driver, felt picker, action tweezers, etc. 

Manufacturers of patent articles, dies, metal stamp- 
ing, screw machine work, hardware specialties, machin- 
ery and tools. Quadriga Manufacturing Company, 18 
South Canal Street, Chicago. 

Inquiry No. 4659.— For manufacturers of upright 
revolving swings. 

WANTED.- New novelties that are ready for the mar- 
ket. Must possess merit to justify extensive advertising 
in this and Foreign Countries. What have you 1 Wizard 
Novelty Co., Inc., 1007 Filbert Street, Philadelphia. 

Inniiiry No. 4660.— For an accordion pleating 
machine. 

Inquiry No. 4661.— For makers of auto wheel 
chafr s propelled by gasoline or electricity, capacity of 
two persons. 

Tnfiuiry No. 4663.— For pnrties engaged in the 
development of electrical Inventions. 

TnnnlrT TV«». 4663.— Fot stems, holders or metallic 
attachments for large buttons. 

Inquiry No. 4664.— For makers of family ice ma- 
chines. 

Imiuiry No. 4665.— Fot a machine for making 
typewriter pen, pencil and stylus carbon paper, 

Inquiry No. 4666.— For makers of freezing ma- 
chines. 

Inquiry No. 4667.— For a machine for cutting 
rags. 

TnnuirT No. 466S.— For makers of rotary machine 

brushes with steel bristles. 

Tt»*ln*rT No. 466ft.— For makers of Ice machinery, 
for making crystal ice in blocks. 

Twant^v No. 4670.— For manufacturers of brick 
machinery. 

Tnoulrv No. 4 671.— For manufacturers of wood- 
working machinery for running an up-to-date cabinet, 
J shop. 

' Tnnntry No. 4679.— For manufacturers of flexible 
shafting. 



HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our Information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered In reasonable time should be 
repeated; correspondents will bear In mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
adores sea of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general Interest cannot be expected 
wlthou t remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



(9201) F. K. asks: At what time be- 
tween 4 and 5 o'clock are the hour and min- 
ute hands together? I had an argument with 
a friend about it. He aaya the hands will he 
together at 22 minutes after 4. I say at 
27 2-3. A. The hour and minute hands of a 
clock are together at 21 mlns. 49 1-11 sees, 
after 4 o'clock. This is the solution : The 
minute hand moves 12 hour spaces while the 
hour hand mores 1 space. The minute hand 
gains 11 spaces In one hour. At 4 o'clock the 
minute hand has 4 spaces to gain before over- 
taking the hour hand, and will require 4-11 of 
an hour to do this ; for gaining 11 spaces In 
an hour, it gains 1 space in 1-11 of an hour 
and 4 spaces in 4-11 of an hour, or 21 mlns. 
49 1-11 sees. From this it is easy to see that 
the hands are together at 12, and every 1 1-11 
hours after that time, or at 1 hr. 5 mins. 
27 3-11 sees., etc. 

(9202) E. A. S. asks: Why Is It that 
the tone of a steam whistle on a locomotive 
which is rapidly approaching is of a higher 
pitch than when it is going from you? A. The 
rise of the pitch of the whistle of a locomotive 
which is approaching Is in accordance with what 
is known as Doppler's principle, so named 
from the discoverer. It will be found in any 
of the advanced textbooks of physics, such as 
Gariot's, price $5. When the sounding body 
approaches the ear, more sound waves reach 
the ear in a second than if the body were at 
rest. More waves per second produce a higher 
pitch. If the sounding body were receding 
less waves per second would reach the ear, 
and therefore the pitch of the sound is made 
lower. There have been several experiments 
devised which demonstrate the .fact and which 
are recited In the book referred to above. 

(9203) F. H. B. says: In Scientific 
[ American of July 25, page 70, inquiry No. 
i 9092, you state, "the most perfect vacuum 
! attainable." What do you mean by that? In 

what part of the compound engines does the 
vacuum take place, and how many pounds to 
the square inch can the vacuum be attained? 
A. The exhaust steam of many engines is al- 
lowed to pass into a condenser, where it is 
condensed either by the direct action of cold 
water or by cold water passing through a large 
' number of thin pipes which come in contact 
; with the steam. The condensed steam and 
any air or other water which may have en- 
tered the condenser are then pumped from the 
condenser by means of a pump called an air 
-pump. The condensing of the steam in this 
-way In the condenser forms a partial vacu- 
- um there, and also in the exhaust pipe con- 
necting with the condenser. The degree of this 
'. vacuum will depend upon the amount and 
'. temperature of the condensing water and on 
the efficiency of the air pump. A perfect vac- ' 
uum corresponds to a pressure of about 14.7 
: pounds per square inch below that of the at- 
; mosphere, or about 30 inches of mercury. Many 
'. steam engines, In actual practice, attain a 
; vacuum of about 26 or 27 inches of mercury, 
which corresponds to a pressure of about 13 
: pounds below the atmosphere. This vacuum 
very much increases the power of the low- 
pressure cylinder of a compound engine by re- 
moving the greater part of the pressure that 
otherwise would exist on the exhaust side of 
the piston — the work In the cylinder being 
eniial to tbe difference in pressure on the two 
sides of the piston multiplied by the distance 
that the piston moves. 

(9904) A. G. savs: 1. "What are the 
prospects of a young man entering the electri- 
cal field? 2. How and where can a young 
man, who Is going to school, and studying in 
the evening, receive a position In an electrical 
concern ? A. The prospects for a young man 
of ability who Is thoroughly trained for the 
work are excellent In the electrical field, hut 
It Is unwise for one to attempt to enter this 
field. In which there are so many well-trained 
men. unless he has an adequate training to 
enable him to compete successfully. The only 
way which we can suggest to you for obtaining 
a position with an electrical concern Is by writ- 
ing, or direct personal application to the vari- 
ous companies in the line which you wish to 
enter, but unless you can show that you have 
had a training which will make you valuable 
to these concerns, tn** chances of your appli- 
cation's receiving notice are small. 
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NEW BOOKS, ETC. 
Clean Milk. By S. D. Belcher, M. IT. 
With an Introduction by William 
Hallock Park, M. D. New York: The 
Hardy Publishing Company. 1903. 
Pp. 146. 
In this compact little book, It has been the 
aim of the author to set forth practical meth- 
ods for the exclusion of bacteria from milk. 
It Includes a system of operations which has 
been successful In materially reducing the bac- 
teria contamination of milk, from the moment 
it Is drawn from the cow until it is used by 
the consumer. The work' In the field which 
supplied the data for the book was performed 
under the grant for the Rockefeller Institute 
for Medical Research. It was carried out 
under the supervision of Dr. Park, and formed 
a part of the movement for the Improvement of 
New York city's milk supply. The book is 
clearly and concisely written, profusely illus- 
trated, and treats in a clear and convincing 
way of one of the most important questions 
affecting the health of the community. A copy 
of this book should be in the hands of every 
dairyman and milk dealer. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

September 39, 1903, 

AND EACH BEARING THAT PATE. 

ISee note at end of Hat about copies of these patents. I 

Advertising novelty, J. L. Kellogg 740,143 

Air brake attachment, O'Bannon & Cham- 
berlain 740,306 

Air brake attachment, locomotive, H. R. 

Nevens 739,907 

Air brake systems, compressor for, W. K. 

M. Hildebrand 740,133 

Air heating and moistening apparatus, I. 

S. MeDougall 740,303 

Alumina and by-products, making, L. R. 

Keogh 740,364 

Amusement device, coin-controlled, R. H. 

Hartley 739,866 

Animal trap, M. P. Werner 740,343 

Arches, device for use In constructing, T. 

R. Spencer 740,197 

Article attacher, E. B. Carpenter 740,229 

Autographic duplicate recorder, W. W. 

Eaton 740,108 

Automobile pump mechanism, R. H. White 740,210 
Automobile steering mechanism, R. H. 

White 740,209 

Axle box, car, E. Denegre 739,842 

Axle skein, H. M. Cryer 740,093 

Bag fastener, W. Parks 739,919 

Balance escapements, double roller for, F. 

J. Reaves 740,179 

Barrel, McGaughey & Sheerer 740,031 

Bass viol, trick, G. H. Butzbach 739,827 

Battery. See Storage battery. 

Bearing, antifriction, G. N. Toms 740,336 

Bearing, disk, Wllklns & Garrett 740,345 

Bed and table, combination, J. F. Cook 739,990 

Bed brace, E. L. Cruzan 739,839 

Belt, apparel, B. B. McCulloch 739,902 

Bicycle, A. Mendenhall 740,156 

Billiard and pool table, convertible, H. L. 

Haskell 740,012 

Binding strip cutting and forming machine, 

Dellvouk & George 739,841 

Blow testing machine, M. B. Mills 740,161 

Bobbin rougher, N. H. Shaw 740,191 

Boiler, J. McWUllams 740,304 

Bolster and truck, S. Otis 739,917 

Bolster, body, S. Otis 739,916 

Book holder, account, A. J. Shaul 740,321 

Book sheets, reinforcement for, W. M. 

Byrne 740,086 

Boot or shoe inner sole, W. H. Adams .... 740,351 
Borax rubbing machine, La Francis & Krum- 

elch 740,146 

Bottle, non-refl liable, H. Koorie 740,285 

Bottle, etc., non-reflllable, P. B. Jagger 740,363 

Bottle washing, filling, and corking ma- 
chine, F. L. Seely 740,320 

Bouquet holder^ D. Rait, Jr 740,178 

Box, W. W. W. Green 740,009 

Box setting-up machine, dovetail, J. E. 

Erickson 740,000 

Brakes, inertia governor for fluid pressure, 

R. A. Parke 739,918 

Branner feeder, automatic, A. J. Maskrey . 740,295 

Branner feeding mechanism, A. J. Maskrey 740,294 

Brick machine, C. W. Kllborn 739,881 

Brick mold, cement, S. M. Kimble 740,024 

Bricks, manufacture of, M. Perkiewlcz 740,040 

Buckle, W. Freeman 740,268 

Building material, manufacture of artificial, 

A. Seigle 740,188 

Building or roofing block or material, S. C. 

Davidson 740,099 

Bung pulling implement, E. N. Greenwood 740,122 
Bung, stopper, or the like for .casks, etc., 

Ross & MacKenzle 739,929 

Burner, A. H. Humphrey 740,017 

Button attaching or other machines, auto- 
matic feed for, H. M. Badcliffe 740,177 

Button keeper ring, A. H. Bryant 740,353 

Button setting machine, E. B. Stimpson .. 740,200 

Button working machine, H. Chalmers.... 740,231 

Cabinet, document, R. K. Davis 740,098 

Cabinet, store, H. H. Flanagin 740,001 

Coble ranger, J. J. Smith 740,326 

Camera shutter, F. V. & K. E. Conley 739,834 

Can head fastening machine, C. Stecher.. 740,199 

Can heading machine, J. A. Gray 740,008 

Car, bottom dumping, S. Otis 739,914 

Car brake beams, brake head for railway, 

S. A. Crone 740,092 

Car bumper, railway, E. M. Smith 740,325 

Car coupling, W. N. Hensley 740,013 

Car draft and buffing goat, Wright & Stem 740,349 

Car draft rigging, railway, S. Otis 739,912 

Car, dump, H. S. Hart 739,863 

Car, dump, Hart & Melssner 739,864 

Car, dump, G. B. Maltby 739,892 to 739,894 

Car, dump, S. Otis 739,913 

Car, dump, Otis & Maltby 739,915 

Car, dumping, R. Jonas 739,880 

Car fender, J. Hasklns 740,129 

Car, freight, H. R. Keithley 740,142 

Car icing system, J. A. Werner 739,962 

Car loader, S. K. Smith C... 739,939 

Car, motor, R. H. Hassler 740,273 

Cars, system of underframing for railway, 

G. W. Scott 740,1«T 

Card, E. B. Carpenter 740,228 

Carriage, baby, M. Gross 740,123 

Carriages, condenser mechanism for steam, 

R. H. White 740,207 

Carriages, stack construction for steam, 

R. H. White 740,208 

Cart, dumping, F. C. Davis 740,252 

Caster, F. Gamble 740,267 

Chair attachment, pneumatic, G. B. Ander- 
son 739,972 

Chair attachment, rocking, W. H. Tiowe. . 740,278 
Chair back adjustable support, P. H. Leck- 

inger 740,290 

Chair bottom, W.' J. Kelly 740,022 

Chart, pattern, Parker & Whiting 740,172 

Chimney cap, G. R. Cross 740,247 

Chip rack, S. A. Cohen 740,236 

Churn, J. N. Stokes 739,944 

Chum, B. Vessels 740,065 

Churn, J. Moore 740,297 

Cigarette machine, T. Moeslnger 739,897 



$1,200 

A YEAR FOR LIFE 

Secured by Small Monthly Payments 

No industry in the world offers the same opportunity for tre- 
mendous profit.as the scientific production of crude rubber. No in- 
vestment in the world to-day offers so large profits with the same 
surety as does the Mutual Rubber Production Co., and in no other 
way can you provide an absolutely sure and certain income for future 
years so easily and with so little present sacrifice as by a small 
monthly investment in this new development in the world's progress. 

Fifty years ago, when Goodyear first made india rubber a eom- 
mercial possibility, crude rubber was gathered from the wild rubber 
trees that were scattered here and there through the tropics and 
semi-tropics. No attempt was made to preserve these trees for an- 
nual tappings, as the supply seemed then quite inexhaustible. The 
semi-tropics were naturally first stripped, and now these wild rubber 
trees are confined to the most inaccessible jungles of South America. 
The natives, with characteristic improvidence, still persist in " tap- 
ping to death" these invaluable trees, and the climate is such that no 
white man can live there for even a brief period to guide and re- 
strain them. 



We are changing the production oi Crude Rubber irom the 
primitive and destructive method heretofore employed, to 
the most scientific and economic plan known to modern 
forestry. No industry ever underwent *o radical a develop- 
ment as we are now engaged in without making immense- 
ly wealthy those who accomplished the change. 



We have 6,175 acres of land in the State of Chiapas, the most fer- 
tile soil in Mexico, and we are developing this land into a commercial 
rubber orchard, under the most successful conditions and plans known 
to scientific forestry. We are selling shares in this plantation, each 
share representing an undivided interest equivalent toan acre of land. 
Each acre, as soon as it is sold, is cleared and planted to 600 rubber 
trees ; 400 of these are tapped to death before maturity, leaving at the 
end of the development period 200 trees, the normal number per acre 
for permanent yield. The advantage of this method is that by begin- 
ning the tapping thus early, dividends begin also in the same year. 

Any one can own such shares, or acres, by paying for them in 
small monthly instalments. Supposing you buy only five. You pay 
$20 a month for 12 months, then $15 a month for 12 months, then $10 
a month for a limited period, until you have paid the full price of the 
shares in the present series — $276 each ; but during the period of 
these payments you will have received dividends amounting to $210 
per share ; hence the actual cost of your shares, or acres, is only $66 
each, and from the maturity period onwards, longer than you can 
live, your five acres, or shares, will yield you or your heirs a yearly 
income of $1,200. This is a most conservative estimate (based on 
Government reports of the United States and Great Britain, the most 
reliable sources of information in the world), for 200 trees per acre, 
and figuring them as yielding each only two pounds of cnute rubber 
per year, a total of 400 pounds, at 60 cents net per pound. Of course, 
if you buy 10 shares, your income would be $2400 yearly, or, better 
still, 25 shares will yield $6,000 per year. 



Five Acres, or Shares, in our Rubber Orchard planted to 
1,000 trees will, at maturity, yield you a sure and certain 
income of $100 a month for more years than you can pos- 
sibly live. Your dividends average 25 per cent, during the 
period of small monthly payments. 



Every possible safeguard surrounds this investment. The State 
Street Trust Company, of Boston, holds the title to our propertj' in 
Mexico as Trustee. We agree to deposit with them the money paid 
in for shares, and we file with them sworn statements as to the de- 
velopment of the property. This company also acts as Registrar of 
our stock. You are fully protected against loss in case of lapse of 
payment or in case of death, and you are granted a suspension of pay- 
ments for ninety days at any time you wish. Furthermore, we agree 
to loan you money on your shares. 



There is nothing speculative about Crude Rubber. It can 
be gathered every day in the year irrespective of weather 
or season. It can be sold every day in the year in every 
market in the world, and at a stable price that has been 
steadily advancing for many yean. 



We can prove to you that five shares in this investment, paid for 
in small monthly instalments, will bring you an average return of 
TWENTY-FIVE PER CENT. ON YOUR MONEY DURING 
THE PERIOD OF PAYMENT, and will then bring you $100 a 
MONTH FOR MORE THAN A LIFETIME. Send us $20 as the 
first monthly payment to secure 5 shares — $40 for 10 shares — $100 for 
25 shares ($4 per share for as many shares as you wish to secure). 
This opens the door for yourself, not to wealth, hut what is far bet- 
ter, a competency for future years, when perhaps you will not be 
able to earn it. Wealready have huudredsof shareholders scattered 
through 40 states, who have investigated and invested. Our litera- 
ture explains our plan fully and concisely, and proves every state- 
ment. It will be sent to you immediately on request. 

Mutual Rubber Production Co. 

88 Milk Street, Boston, Mass. 




Cigarette machine delivery mechanism, W. 
T. Coalter 

Cigarette wrapping tube, C. Simon 

Cigars, cigarettes, etc., lighter for, L. E. 
Butcher 

Circuit breaker, E. W. Stull 

Clamp. See Electrical contact clamp. 

Clock, electric, W. E. Palmer 

Cloth governing apparatus for guiding and 
straightening woven fabrics, Wood & 
Nightingale 

Clothes drlei, E. J. Williams 

Clothes drit r, W. J. Coulter 

Clothes line and curtain stretcher, T. B. 
Lee 

Clothes scraper and cfeaner, A. Beardsley . 

Coal burning device, pulverized, B. J. Wal- 
ker 

Coal, burning pulverized, B. J. Walker .... 

Coal, compound, compressed, G. H. Becker 

Coke oven, T. von Bauer .' 

Collar fastening clasp, C. Lassen 

Comb, V. Montain 

Comb, H. Traun 

Compiling statistics, schedule for, C. F. 
Pidgin 

Concave support, W. E. Bartholow 

Concrete arch construction, W. C. Parmley. 

Conduit section for manhole terminals, G. 
M. Gest 

Consecutive view apparatus, T. Scherf .... 

Conveyor belt or like, Laurie & Wilson. . 

Cops on spindles, device for loading, J. Van- 
peterghen 

Corn husking and shredding machine band 
cutler and self-feeder, Coburn & Harn- 
den 

Corn picker and husker, combined, J. P. 
Hoops 

Cot, folding, Snyder & Bedford 

Cotton gin, C. J. McPherson 

Cotton press, R. D. Crow 

Counterborinr tool, Schade & Strite 

Crate, E. M. Averill 

Crop conveying and loading machine, F. 
L Webster 

Cultivator W. McCloskey' ".'.'.'.'.'.'.'.'.'.'.'.'.'.'.'. 

Curb and gutter, combined, G. M. Gest .... 

Current apparatus, phase adjusting method 
and means for alternating, O. B. Shal- 
lenberger 

Curtain fixture, J. A. Lyons 739,888 to 

Curtain frame, Loge & Zoell 

Curtain support ring, G. W. Cohen 

Cut oft and filter, automatic, W. W. Bays. 

Decoy, G. B. Loeble 

Dental students, educational appliance for, 
C. F. Bryant 

Derrick, J. L. De Vou 

Desk and seat, A. C. Henderson 

Desk attachment, J. R. Wasson 

Detonating composition, H. yon Dahmen . . 

Disinfectants, manufacturing, C. Spengler. . 

Display rack, Turner & -Lyons 

Door apparatus, basement, Berry & Gale. . 

Door lock, sliding, E. McKean 

Door or gate brace and cover for same, ad- 
justable, J. Shields 

Door stop and holder, N. N. & J. F. Neher 

Dowel forming and setting machine, A. Bald- 
enweg 

Dowels or rivets, machine for manufactur- 
ing, A. Baldenweg 

Draft apparatus, forced, R. C. Peabody .... 

Draft gear and buffing apparatus, friction, 
J. Tlmms 

Draft gear, friction, J. Tlmms 

Draft gearing and buffing apparatus, fric- 
tion, J. Tlmms 

Draw pull, C. F. Mosman 

Drawer supporting device, sliding, F. Tram- 
blav 

Drill, C. Straub 

Electric coupling, equalizing, J. Klopfen- 
steii. 

Electric heater, J. H. Hallberg 

Electric light fixture, J. J. Wood 

Electric light mounting, S. H. Anderson. . 

Electric motor, continuous and pulsatory 
current, C. M. Palmer 

Electric motors, operating, W. A. Dick. . . . 

Electric shovel, A. Musso 

Electric signal, H. A. Fessenden 

Electrical contact clamp, F. J. Esmond. . 

Electrical distribution system, O. B. Shal- 
lenberger 

Electricity meter prepayment attachment, 
C. O. Bastlan 

Electromotive force regulator, B. G. Lamme 

Elevator hatchway door lock, automatic, 
Magnuson & Eskilsson 

Engine Igniters, current distributer and 
circuit breaker for gas, T. B. Jeffery . . 

Engine indicator, steam F. Aberle 

Etching machine, W. G. Thorpe .... 

Excavating machine, T. E. Daniels 

Eyeglass mounting, C. Goodwin 

Fare box, J. H. Coleman 

Fastening device, H. F. Keil 

Fence, J. A. Bonham 

Fence machine, wire, P. Frantz 

Ferrules or the like, manufacturing, J. B. 
Oelkers 

Filaments, electric furnace for the manu- 
facture of, W. L. Voelker 

Filter, C. A. Baker 

Filter, E. M. Knight 740,365, 

Filter, E. W. Haspenflug 

Filter, barrel, E. D. Sloan 

Filter pad and making same, E. M. Knight 

Fire extinguishing system, Colllson & Currie 

Fish trap hook, C. O. Cook 

Flour bolting machine, C. L. White 

Flower pot stand, adjustable, A. Graef e . . 

Fluid pressure engine, E. Thomson 

Fly paper, sticky, E. F. Baker 

Foldln? table, E. H. Harrod 

Foot rest or seat, F. J. Allen 

Forgings, apparatus for handling, R. F. 
Devlne 

Fruit picker. R. H. Libby 

Fruit seeder, W. E. Robinson 

Fuel, artificial, J. T. Smith 

Fuel feeding apparatus, L. K. Davis 

Fuel, machine for making artificial, J. T. 
Smith 

Foel pulverizing and feeding mechanism, 
Nash & Moore 

Furnace, G. Winston 

Furnace draft device, steam boiler, A. 
Herschmann 

Furnace steam and air injector, R. Apple- 
garth 

Furniture construction, C. Singer 

Gage. See Stone cutter's gage. 

Gage, C. F. Anderson 

Game device, H. A. Stewart 

Garment stretcher, E. Dambach 

Gas burner, acetylene, J. Reld 

Gas burner, electric Ignition device, H. de 
Thiersant 

Gas burner, ' Incandescent, J. Joatton 

Gas burner regulator, G. F. Moore 

Gas heating burner, -Bunsen, J. J. Lawler. . 

Gas light burner, Incandescent, W. H. A. & 
W. C. A. Sieberts 

Gas meter, J. J. Mulhall 

Gas or gasoline burner, M. E. Ohrnstedt. 

Gas supply pipe attachment, safety, F. W. 
Krohn 

Gases, apparatus for treating, H. Pauling, 

739,920, 

Gate, T. A. Hill 

Generator. See Steam generator. 

Gluing clamp carrier, N. J. Billstrom . . . . 

Goods, apparatus for collecting and hoisting 

P. W. Sieurin 

Grain binder cord knotter, E. A. Johnston . . 

Grain drill, R. Cole '. 

Grate, L. F. Lyne 

Grating machine, H. Cremer 

Gravity lock, G. H. Stout 739,945 

Grease separating apparatus, E. P.. Edson.. 
Griddle, R. Shults 

Grinding or other machines, work holder for, 

F. Sticker 

Gun, magazine air, J. W. Wilfonl 

Gun, water, C. H. Radcllffe 

Hair, means for promoting the growth of, 
F. W. Evans 

(Continued on pose 266.) 



739,987 
739,935 



739,982 
739,947 



739,968 
740,068 
740,243 

740,291 
739,813 

739,957 
739,958 
739,815 
740,078 
740,289 
739,898 
740,338 

740,041 
740,215 
740,039 

739,853 
740,318 
739,884 



739,988 

740,135 
739,940 
739,905 
739,838 
740,047 
740,213 

740,066 
740,030 
739,854 



740,190 
739,890 
739,886 
740,090 
740,217 
740,293 

739,980 
739,955 
739,868 
739,959 
740,355 
739,941 
739,95(1 
740,080 
739,903 

740,383 
739,906 



739,810 
740,370 

740,378 
740,334 

740,335 
740,300 

740,337 
739,946 

740,284 
740,125 
740,347 
739,973 

740,171 
740,101 
740,163 
740,261 
740,358 

740,189 

740,216 
740,147 

740,154 

740,020 
740,211 
740,204 
740,095 
739,855 
739,832 
740,141 
739,821 
739,846 

740,036 

740,379 
739,809 
740,366 
740,381 
740,193 
740,367 
740,238 
739,989 
740,344 
740,120 
740,203 
740,076 
739,862 
740,071 

740,100 
740,292 
740,315 
739,936 
740,097 

739,937 

740,167 
739,966 

740,361 

739,806 
740,192 

740,212 
739,942 
740,249 
740,043 

740,062 
739,879 
740.16S 
740,150 

739,934 
740,301 
740,307 



739,921 
739,870 

740,219 

739,93" 
740, 1 39 
740,091 
740,153 
739,836 
,74U,uol 
739,998 
740,050 

740,329 
740,067 
740,371 
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R» PINE, ACCURATE WCHUC 

Send for Catalogue B. 
SENECA FALLS MFG. CO. 

695 Water Street, 
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Foot and If T 0w«r SjffiSttMmSiK: 

8HEFARD LATHE CO.. IS3 W. 20. St„ rtnqlnnati, O. 



SCHIEREN'S WEEKLY ADVICE: 



Look close to the baying and the miming: will look 
close to itself. 

Half the secret of rondos; a shop well Is to tray 
proper equipment. If the belting isn't of the beat 



BUY SCHIEREN BELTIN6 



f 

^■W and the complaiots from the shop will cease. Send 

■jf^a*, f or Belting Book and Leatherine Literature. 

CHAS. A. SCHIEREN dfc CO. 
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Boston: 192 Lincoln St. Dbnvsr : 1619 Sixteenth St. 
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Wolli, Oil and Gm Wellsdrllled 
Of Oftnttaot to any de pth f rom 60 
"to 3000 teet.. We also manufac- 
ture and farnlsli e. erytning re* 
quired to d.-llJ and complete 
Portable Horae Power 



, and Mounted Steam Drlimts 

Machines Tor 100 to 1200 feet. 

Write ui itatlng exaotly wnat 

J la required and send for Ulna. 

I trated catalogue. Address 

PIERCE WELL BKGINSJSSING1 AND SUPPLY CU 
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SPECIAL COLONIST TICKETS. 

Dally now until November aft tie NICKEL PLATE 
ROAD will sell speolal one-way Colonist Tickets Buffalo 
to California and other Pacific Coast points at rate $42-0(1 
and at lower rates to polnte In Utah, Montana and 
Idabn. Splendid train service, Nee local agents or A. 
W. KoclBtfona,D,p, A, BSo Broadway, New York. 




J Pipefitters! 






Your kit is not complete UU> 
leas it Include* the famous 

STILLSON WRENCH 

which la particularly adapted for turning out the best 
work without cn«Mnfl the jnp§ In tbe least. All parts 
are drop-forged- Once tried, it 1b always used. It has 
many imitations bat no equals. Bee explanatory cuts. 
Price list on application to 

WALWORTH MANUFACTURING CO., 
128 TO 136 FEDERAL ST., BOSTON, MASS. 



The Eureka Clip 

The moat fowfuJ article ever invented 
tor the p^pow. IndiapenjHibie to Law- 
yers, flditorB. Students. Hankers, Insur- 
ance Compan-es and business men gen- 
eraUy. Honk marker and paper clip. 
Does not mutilate the paper,. Can fas 



uaed repeatedjy. In boies of 10G f or Hoc* 
To be had of all booksellers, stationer* 
and notion dealers, or hy mall on receipt 



of price. Sample card, hr mail, frea^Man- 
nfactured by CanMlldiited Safety 
Flu Oo.i Bor^ ftteomflcld, N« J. 





ud bodtaa -nttaiifl tat 
all {horpOHL We Also 
sell EQppltti mJ c*n 
■tomlflh uy p*n ^ *^ 
tt* parts IcragasoliDQ 
or swum rig. See our 
late catalogue, FREE. 

NEUSTA1>T- 
I PERRY CO., 

S26-960 S. 18th St., 
St. Locu, Mo. 
Cua*. T. Mow« ft 0&-, 51 Hodaoa St., New York, SJEpcrt Agents. 




CHICAGO EXCURSION 

via NICKEL PLATE ROAD. Tickets on sale from 
Buffalo September 26 and 28 at $12,00, good returning to 
Octoher 2. See local grouts or A. W.E6oleatone,D. P. 
A., 386 Broadway, New Fork, 





...Upright Drills... 

Complete line. Tanging from our New 
Friction Disk Drill /or llaht work to 42-lnch 
Back Geared, Self Feed Drill. Send for 
Catalogue and Prices. 

W. F. ofc JOHN BARNES CO. 

(EitablUlltd 1672) 

1899 Ruby St., - Rockford. III. 

OUR ROTARY MEASURE 

Measures like magic A useful tlma- 
saver for everybod v. Is a euttlnR speed 
Indicator for machine tools as well as an 
'adding device for tlmators. Measures 
curves, curved or fiat surfaces, over or 
around corners, etc., quick as a wink. 
Positively accurate and simplicity ttaelf. 
Price ft*? it* Tour money back If not 
the fastest and moe: practical all around 
measure you ever saw. Illustrated cir- 
cular for the asking. 

8TECKENREITER MFG. CO,, 
96 Lake Street, Desk l, Chicago* Tit. 




'A AN ENEMY 
/TO 




•GREASL^DI 

On Yeor Hinds 



Gre-Solveivt 

Takes off everythlnarbnt the skin, and 
leaves that atnootn and white. 
BOXES, 10c and 86c 

.as ahkad of soap." Sample Bant FREE 

THE FTTLrTY CO., 2J7 GraeowichSt., New York CRT 



Hammers, yleldable pitman for power, 

Davidson & Strite 

Harvester, W. A. Lee 

Harvester snapping roll, corn, E. D. Van 

Hat, L. M.' Stirewa'l't".'.'.'.'.'!!!!".'".'!!!!! 

Hat and cloak rack, C. A. Gerstbacber. . . . 

Hat box. collapsible, J. Frye 

Hat pin, R. Mergler 

Hay loader, Romwall & Pitt 

Hay tool, P. A. Myers 

Heater, radiator, or stove, T. P. Keenan . . 

Heel beading machine, H. W. Gould 

Heel, boot or shoe, J. C. Hale 

Hides or skins, treating animal, G. D. Bur- 
ton 

Hoist, electric, M. B. McLauthlin 

Hoisting apparatus, H. Dyer 

Hook, T. C. Richards 

Horse detacher, H. F. Spiegel 

Horse detacher, safety, F. H. Ellis 

Horseshoe, M. C. Flynn 

Horseshoe, A. G. Jennings 

Horseshoe calk, M. R. Murray 

Horseshoe pad, A. Larsen 

Horseshoeing stand, J. C. Hutton, Jr 

Hub, wheel, J. Krauss 

Hydrocarbcn burner, G. W. Boyd 

Ice creeper, H. S. Kelley 

Ice reducer, C. H. Moore 

Igniter, electric, E. J. Stoddard 

Igniter sparking mechanism, electric, C. B. 
King 

Incandescent light bulbs, means for locking, 
Dabb & Macijuffee 

Insulated electric conductors, producing, J. 
A. Heany 

Insulator, C. B. & J. J. Robertson 

Insulator bracket, J. F . Gilliland 

Iron, carburizlng, W. A. Koneman 

Ironing board, I. M. Dlllman 

Jack. See Well jack. 

Knife cleaner, D. Appleton 

Knitting machine, automatic circular, J. F. 
Bard 

Ladder for buildings, movable platform, G. 
J. Oestrelcher 

Lamp, electric arc, A. Blondel 

Lamp, electric arc, J. A. Heany 

Lamp, gas, A. H. Humphrey 

Lamp, incandescent, L. Denayrouze 

Lamp, non-reflllable, F . W . Bartlett .... 

Lamps, lead-in wire for electric, Entrlken 
& Everett 

Lamps, switching mechanism for double fila- 
ment electric, J. McCullough 

Lantern, collapsible, C. H. Stonebridge .... 

Lantern holder, W. L. Ferguson 

Lathe, turret, J. Hartness 

Leather burnishing or finishing machine, 
W. O. Penniman 

Level, H. T. Dillon 

Linotype machine, P. T. Dodge 

Liquid elevafftlng apparatus, F. J. Longdon 

Liquid heater, electric, F. O. Conlll 

Liquid separator, centrifugal, G. Rennerfelt 

Load retaining stakes, securing means for, 
W. M. Cain 

Lock, E. J. Hatt 

Lock, G. H. Stout 

Locomotive oil burner heaters, connection 
for, C. Petrini 

Loom, power, S. F. Patterson, reissue. . . . 

Loom shuttle operating mechanism, A. C. 
Hough 

Loom weft handling mechanism, A. C. 
Hough 

Mail bag crane, J. M. C. Howell 

Mall box, I. F. Collins 

Map, illuminated, T. Ikemori 

Marine boiler, P. Grunewald 

Maximum or indicating meter, Wohl & 
Giovannoul 

Measuring and drawing off liquids, apparat- 
us for, C. Prangemeler 

Meat cutter, O. C. Berchtold 

Mechanical movement, Hoyle & Barker. . . . 

Melting furnace, Burns & Aull 

Menu card and meal and pay check, com- 
bined, White & Evans 

Metal strip cutting and bending machine, 
M. F. Stadtmuller 

Metals, electrodepositing, C. R. Fletcher . , 

Metallurgical furnace, W. F. Hannes 

Mine gate. N. K. Bowman 

Monkey wrench, S. P. Shlflet 

Motor, G. B. Fraley 

Mucilage jar, W. Zimmerman 

Music demonstrator, F. A. Humpldge .... 

Music holder and turner, O. McNorton, Jr. 

Music rolls or spools, machine for securing 
end caps and journal pins to, G. H. 
Davis 

Nail cleaning and coating machine, C. W. 
Ruddell 

Nail making machine, S. Beauregard. . . . 

Newspaper page, E. J. Cooper 

Nickel in the slot machines, counterfeit ex- 
cluder for, B. F. D. Miller 

Nut lock, A. W. Edmiston 

Nut lock, F. G. Stark 

Nut lock, F. M. Boss 

Nut, spindle, J. B. Smith 

Oil distributing ring, Balrd & Sass 

Oil engine, H. Soeldner 

Ore concentrator and amalgamator, combin- 
ed, D. W. Almond 

Ore concentrator driving mechanism, M. S. 
Leve 

Ores, treating, J. Herman 

Packing for pistons, rods, etc., metallic, W. 
S. Halsey 

Packing, gland, J. Dewrance 

Paper for toughening and rendering it im- 
pervious, treating, C. I. Goessmann .... 

Paper pasting and cutting machine, wall, 
W. E. Grubb 

Pavement marginal protecting strip, D. & 
A. A. Mullen 

Peeling apparatus, fruit, Vernon & Choate 

Pencil sheath adapted to operate as a cigar- 
ette maker, Geisler & Thomson 

Penholder, H. Roeder 

Phonographs, ear tiumpets, etc., horn for, 
G. H. Villy 

Piano pedal extenslo , W. H. McDonald . . 

Picker. See Corn picker. 

Picture frame sections, apparatus . for as- 
sembling, C. E. Sandstrom 

Picture molding fastener, A. F. Salstrom. 

Pie making machine, D. S. Williams 

Pigments, making, W. J. Armbruster, 

740,072, 

Pins to metal plates, means for attaching, 
H. F. Nehr 

Pipe holder, W. E. Loney " 

Pitman, binder, and mower, K. Rlngheim . , 

Planter, corn. Gentry & Stroemer 

Planter, potato, A. W. Harvey 

Pleasure seeking or merrymaking device, J. 
P. Voris 

Plow, A. Beauvals 

Plow, J. R. Rossetter 

Poke, animal, G. Gramkow 

Power transmission device, W. A. Harvey. 

Printing, issuing, and recording machine, 
ticket. Heftier & Weeks 

Printing linoleum, floor cloth, etc, machine 
for, Bertram & Milne 

Printing plate holder, Pittman & Andrews. 

Printing plates, producing, H. P. Arms.... 

Printing presses, etc., attachment for, F. 
L Clark 

Printing, stamping, numbering, or simi- 
lar machines. Inking mechanism for, 
Humphrey & Storz 

Proportional meter, H. Chrisman 

Protecting device, J. Bronnenkant 

Pulley, Ogle & Hurt 

Pulley, belt, G. A. Ensign 

Pulp articles, apparatus for making, M. 
L. Keyes 

Pump, O. L. Clark 

Pump attachment for portable cans, P. J. 
Blackmor 

Pump for steam generators, etc., double 
action feed, C. Caille 

Pumpkin dividing machine, J. Goossen, Jr. 

Punch, hand, C. H. Thurston 

Punching bag apparatus, coin-controlled, 
H. S. 1(111 



739,992 
739,885 

738,851 
74H,&)0 
739,862 
7i*9,S4H 

7«,tfas 

7#I,31H 
739,901 

T*>,14lt 
733, SS7 
740,124 

739,825 
740,166 
739,843 
740,044 
740,198 
740,111 
740,116 
740,281 
740,164 
740,148 
740,019 
740,287 
740,082 
740,021 
740,162 
739,943 

739, 8S2 



740,248 

740,131 
740,814 
740,005 
740,025 
740,104 

739,807 

739,975 

740, SS2 
739,077 
740,1/12 
740,018 
740,2rj3 
740,077 

740,360 

740,369 
740,377 
740,113 
739,866 

739,922 
740,255 
739,996 
740,151 
740,240 
739,927 

739,829 
739,867 
740,060 

739,923 
12,159 

740,362 

740,276 
739,876 
740,237 
740,280 
740,270 

739,967 

739,925 
739,817 
739,877 
740,084 

739,964 

740,054 
740,359 
740,360 
739,978 
740,049 
740,117 
739,970 
740,137 
739,904 



739,991 

740,183 
739,976 
740,242 

740,158 
739,897 
740,056 
740,222 
740,052 
740,075 
740,195 

739,971 

740,027 
740,014 

739,859 
739,995 

740,006 

740,010 

739,899 
739,953 

739,850 
740,181 

739,954 
740,302. 



739,930 

740,046 
740,346 

740,073 

740,305 
740,028 
740,045 
739,851 
740,011 

740,206 
739,814 
740,373 
740,007 
740,128 

740,274 

739,818 
740.310 
740,352 

740,233 



740,136 
740,088 
739,824 
739,909 
740,258 

740,023 
739,831 

740,221 

739,828 
740,119 
740,333 

740,160 



platii 



« Hsif^ 

■W^fl^k FBEE. The latest' BncyolGi^rfliTof 
^■■M BCk ArmifPowatr^SliottnutBuilttt. Men- 

r jZ^^ZS^. „ Mon BCtENTIFJC AMKBICJCN, AddreKB 

IDEAL MFQ. CO,»U St., Nsw Hatxk. COira.. O.8.A. 





MOSLSH SFIT.FIB.E SPARK PLTJO 

for Jump Spwk Ignition, Hada Je C| 
■ny lutni, statil.nl i!hi It Tito* 
FrotscUcl tavdatlou and iparlilzig point., 
aimpla. Indfftractibla. KaltaU*. 

GQarentoad. Enarifjtfo tgoltipn. areaitr power. 

_ Price #&,a0 Any langtlt ot ■pit k by aocureta acr.w Mjuftmaat. 

Pfsoounta In qaaatltlef. Ante yonr dMlar, A trl.1 la cancluilve. 

Write for laafletf, HaHmoniali , ate Munfactoreia' price. 

i TU i ISla-At Feed fia.Isajr, the parfacl urtarettor. 

"J-"" lAppls Automatic laulter*. Coll. and BaHerlea. 

Header Spit-Fire, ■ - - ™ Suumi, Niw You 




"BESrilGBT 



| J. a portable joo candle power 
ll(rnt, costing on]* a cents per 
week. _Kak&B and turns Its own 



it-aa. Brighter Chan electricity 
or acetylene and oneaper than 
-Kerosene, £o Dirt. No Gr.ua. 
So Odor. OrerlWatTlea. Lighted 

f Jnstanly with a tauten. Jjvery 

■ tamp warranted. 
.Asanas Wanted Everywhere 

THE' , BEST"UBMTCO. 

S7 E,StA street 
CAMTOH.OHIO, 



THE 

'■;st 



Ll< 




MURRAY FOURTH ATXNUX PHAETON. 



SEVENTEEN YEARS 

of honest, straightforward and enviable business 
reputation Is back of every " Murray " Vehicle, Har- 
ness and Saddle. And tbey cost no more than the 
"unknown hind " We guarantee every "MURRAY" 
Vehicle that leaves our factory against hr«BkaiF«f or 
two years. Our line is most complete, ooq sitting of 

Buggies. Surr«yB» Phaetons* Road Carts, Road 
Wagons. Bike Winoni, Traps, Spring Wagons, De- 
livery Wagons. Milk Wagons, Mall Wiflona. Bakers' 
Wagon*. B tit entra' Wagons, Laundry Wagons. Pony 
VfiKlc.es, Farm Carts, Farm Wag on i. Contra tors' 
Ctftt. Contractors' Wagons. Dump Csrti, 

SADDLES u>d HARNESS 

We will be glad to mall yon our Large Illus- 
trated Catalog Mo. 33, It's free for the asking, 

WILBER H. MURRAY MFG. CO., 

CINCINNATI, OHIO. 



Rabbling mechanism, material, A. J. Dies- 
cher 740,102, 

Rail, electrical tramway or railway, H. M. 
&. H. M. Bigwood 

Rail joint, J. S. & N. R. Brlel 

Rail joint, J. B. Elker 

Rail joint chair, T. Fitzglbbon 

Rail joint connection, J. E. Field 

Rail tie. W. Olsen 

Railway brace and tie plate, combined, W. 
F. BosSert 

Railway construction, W. P. Bryant 

Railway joint, J. L. Mayes 

Railway rail holder for metal cross ties, J. 
Katzenmeyer 

Railway substructure, S. E. Duff 

Railway switch, T. T. Chaloner 

Railway track laying apparatus, J. M. C. 
Howell 739,874, 

Railway vehicle brake, automatic, E. L. 
Crldge 

Railway vehicles or trains, multiple con- 
trol system for, L. M. Asplnwall 

Razor strop holder, T. G. Rlordan 

Reflector, G. F. Spencer 

Return tlue boiler, D. F. Murphy 

Rheostat, T. S. Perkins 

Rifle telescope mounting, C. E. Stallcop. . 

Ring. See Curtain support ring. 

Roller mill exhaust apparatus, A. G. Mather 

Rolling black plates or sheets, Phillips & 
Bray 

Rotary explosive engine, C. R. James 

Rotary press, J. Neuert 

Rotating steam engine, H. W. A. Andersen 

Sad iron heater, H. H. Brown 

Safety pin, J. H. Green 

Salt receptacle, M. F. Simpson 

Sandpapering machine, J. A. Fisher 

Sandpapering machine, C. H. Schmidt. . . . 

Sash fastener, I. A. Shaw 

Sash lock, G. L. Lamb 

Scraper, J. W. Carleton 

Seal press, A. B. Schofleld 

Sealing apparatus, jar, W. A. Lorenz 

Sealing, cap, bottle, M. Seiffert 

Self centering spindle, S. F. Carpenter. . . . 

Self -opening die, L. A. Howe 739,873, 

Semaphore, G. H. J. Maas 

Serum container and injector, T. J. Lynch 

Sewing machine base, Eames & Laubscher 

Sewing machine carpet carrier, J. W. Gor- 
don 

Sewing machine overseamlng attachment, J. 
C. Moore 

Sewing machine plalter attachment, M. 
Cummings 

Shade fixture, C. A. Olcott 

Shade holder, adjustable, C. E. Houston. . . 

Shank stlffner cutting machine, O'Brien & 
Keith 

Sharpening device, shears, N. P. Goodfellow 

Sheet metal receptacle joint, A. C. Badger 

Shelving, adjustable, E. Allen 

Shoe, J. Walden 

Shoe flap fastener, button, J. Frye 

Shop indicator, G. F. Wlllower 

Show cases, show windows, aquariums, etc., 
construction of, E. F. Coffin 

Shredder feeder, G. W. Crane 

Sieve, J. W. Smith 

Sifter, ash, J. Glantz 

Sign, illuminated, S. Evans 

Sign, illuminated, H. B. Pulslf er 

Signs, circuit controller for electric flash, 
Eastman & Weaver 

Signal compensator, J. T. Hambay 

SfgiLkling mechanism, J. L. Rlcketts 

SiFo.-R. F. Van Winkle 



50 Years' 

Experience 




Trtvde Marks, 
Designs. 
Copyrights, Etc. 

Anyone sending a sketch and description m ay 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly cOELfldeDtl&l. Handbook on Patents 
sent free. Oldest ajrenqy for ieenring patents. 

Patents taken through Munn & GO* receive 
Special Notice, without charge in the 

Scientific American 

A handsomely illustrated weekly. Largest cir- 
culation of any sclent Ac Journals Terms, |3 a 
year; fourmontbs, tL Bold by al newsdealers. 

& CO.? 81 BfMd ">. NewYorJ. 

Branch Offlos 0MV Bt Waahlmftaa, O, C 



Sizing machine, Rettlch & Pugb 

Skirt supporting pin, H. Miller 

Slate picker, G. W. Cross 

Slitting machine or the like, E. B. Stimp- 
son 

Smoke consuming furnace, R. Slmms 

Smoke guard support, W. C. Rood 

Soap holder, H. Fitzgerald 

Soldering iron, gasoline, F. G. & H. R. 
Emmelmann 

Sound, means for diminishing, deadening, 
and preventing, H. W. Blair 

Spark extinguisher, J. W. Bryant 

Spindle shaping device, A. C. Moffitt 

Spinning machine, M. Campbell 

Spring motor, H. P. Flake 

Spur attachment for leggings, W. C. Brown. 

Stacker, pneumatic, J. Henry 

Station indicator, J. Jackson 

Steam engine, G. P. Clark 

Steam generator, tubulous, J. McKechnle . . 

Steam utilizing apparatus, L. P. Burrows.. 

Stock, device for loading or unloading live, 
T. H. Edgar 

Stone cutter's gage, H. Baumann 

Stone, making artificial, M. Cordes, geboren 
Muller 

Storage battery, J. T. Niblett 

Stove tilting frame, cooking, F. L. Holmes 

Stovepipe and collar fastener, B. A. Stock- 
ing 

Strainer, F. G. Brown 

Street or station indicator, H. L. Towler. . 

Street sweeper, H. Thompson 

Street sweeping machine, R. S. Beatty . 

Stretcher, collapsible, K. Frenler 

String cutting device, B. J. Tumelty 

Submarine building, B. H. Weisker 

Suspenders and belt, combined, W. Freeman 

Switch. See Railway switch. 

Switch operating mechanism, O. D. Hunt.. 

Switch tongue operating mechanism, H. A. 
Earl 

Switches, automatic lock for facing point, 
S. M. Braden 

Swivel, ratchet, H. H. Krohn 

Table, M . Engle 

Tabulating machine keyboard, C. F. Pidgin 

Tackle, L. Cbevenier 

Take-up and catch block, W. C. F. Zim- 
merman 

Tannin extracts, making, G. Klenk 

Telephone registration system, A. J. Spring- 
born 

Thermostat, L. H. Des Isles 

Thread board lifter. N. N. S. Daudelln, 

739,840, 

Threshing machine band cutter and feeder, 
F. A. Colwell 

Threshing machine grain separating device, 
H. H. Nightingale 

Time controlling mechanism, F. Clarke.. 

f Tire heating apparatus, F. Thomson 

I Tire, vehicle, W. O. Worth 

E Tobacco baru ventilating doors, device for 
operating, W. D. Case 

Tobacco curing furnace, N. A. Carter .... 

Tool holder, instrument maker's, G. H. 
Dworzek 

Tooth fastening device, artificial, C. A. 
Davis 

Torch, marine, Rose & Watson 

Track cable roller bearing support, C. A. 
Case 

Traction, contact stud and fixing for use 
with surface contact systems of electric, 
B. H. Bedell 

Traction wheel. C. C. & C. S. Nichols 

Train safety device. J. Augros 

Tram life guard, W. Hlrt 

Transformers, means for carrying the volt- 
age ratio of, J. S. Peck Q 

Tread piece or sole, A. H. Pratt 

Trolley, J. M. Olinger 

Trolley, S. Stitts 

Trolley catcher, C. B. Robertson 

Trolley pole, P. F. King 

Trolley pole controller, C. Harter 

Trolley restoring device, C. W. Dowling... 

Trolley wire crossing, O. Vanorman 

Truck bolster, railway car, S. Otis 

Truck, car, S. Otis 

Truck, elevating, fj. J. Holl 

Trunk strap keeper, L. Westlen 

Tube coupling, R. A. Gillespie 740,003, 

Tube shaping and setting device, S. E. 
Condon 

Tunnel support, E. E. Young '. 

Turbine, elastic fluid, J. Wilkinson 

Turbine, steam, J. Stumpf 

(OmttntiM on poo* JOT.) 



740,103 

739,819 
739,823 
740,110 
740,115 
740,262 
740,309 

739,822 
739,981 
740,029 

740,282 
740,108 
740,232 

739,875 

740,246 

740,074 
739,928 
740,196 
739,900 
740,175 
740,327 

740,155 

740,176 
740,138 
740,168 
739,805 
740,083 
740,121 
740,324 
740,263 
740,319 
740,322 
739,883 
740,087 
740,185 
739,887 
739,932 
740,354 
740,016 
739,891 
740,152 
740,256 

739,856 

740,298 

740,094 
740,308 
740,277 

740,169 
740,118 
739,974 
739,804 
739,956 
739,848 
740,380 

740,235 
740,245 
740,194 
740^68 
739,845 
739,926 

740,357 
740,127 
740,312 
740,340 
740,180 
739,896 
739,837 

740,201 
740,323 
740,182 
740,254 

740,112 

740,081 
740,227 
740,296 
739,983 
740,114 
740,226 
739,869 
739,878 
740,089 
740,032 
740,085 

740,109 
740,079 

739,835 
740,034 
739,872 

740,376 
740,225 
739,949 
740,063 
740,218 
740,002 
740,339 
739,961 
740,265 

740,279 

740,356 

740,223 
740,026 
739,999 
740,042 
739,986 

740,070 
740,283 

740,053 
740,254 

740,250 

739,833 

739,908 
740,234 
740,064 
740,069 

739,985 
740,230 

740,107 

740,096 
740,317 

739,984 



739,816 
740,035 
739,808 
740,134 

740,174 
740,311 
740,037 
740,331 
740,313 
740,144 
740,272 
740,105 
740,205 
739,911 
739,910 
740,275 
739,963 
740,004 

740,23* 
739,969 
739,965 
740.838 
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For Sixty Years' 

we have been Diamond Importers and Man- 
ufacturing Jewelers. h>om a modest beffin- 
uintf our business has developed Into tbe 
largest in tbe world. Our diamonds are tbe 
finest imported, have a beautiful blue- white 
color, and are sold on 

Small Monthly Payments 

We give with every purchase a certificate 
guaranteeing quality and value. Our im- 
mense business enables you to 

Save from 15 to 25 per cent. 

upon prices charged elsewhere. 
All transactions are confidential. 

WE TRUST YOU 

Dccau&e our business 1a brood cm faith in 
tho inte^rrl^ of the people. Send for our 
new Catalogue E3.A. It cont&inn a uum- 

Slete description of" all klnrfH of diamond 
ewHlry, wILfi prices, and explains our 



Estab- 
lished 
1843 



Easy Payment Plan 



s$tj 



WONDER Acetylene Burners 



ARE THE BEST 

Sold by good dealers or write 
VAe STATE LINE MFG. CO. 

9th ft 1(H]: £tE.. t^attauwoEa, Temi., L". S. A. 



ELECTRICAL ENGINEERING 

1b n ::irmi;y- nuifc i :lij ^irrtf easi C* . }fce lESCh yQ\i toy 
nw\: U> htinuuK ill ElerLrrclL Engineer, 
KU-c<.trtclMn, 1 11 u ft riilu r> Ad- Writer, 
J dii nihil bit, I* rotii m ■drr, II ook - 
k.r.ejfe^T m Sterna j;m phtrr. 
Writfl £or oar Ft^u lV.mtrat.wi Boot, "fttrnjr- 

fflt>ft With the World," mill EEnntlrjn the 
CtniT*.' wtiLLiK fitttrvjlij V4JQ 

CURE£^OW^£J^TITLTRdAH£EICA 

Hoe #MB t (icr-anton, J 1 *. 




CRXSTMOBILE <& 
$750 




OltF.HT HKB. CO. 



The most logi- 
cally construct- 
ed oar made. 
Writeiorcat. 

Other models 
at 8300 

and 8550. 
Cumbrian, M«a., T7.H.A. 



ICE YACHT BUILDING.— COMPLETE 

details for the construction of Ice Yachts, with many 
Illustrations, are contained in Supplement Nos. fi&4, 
1134* 1 1 97 and 1*253. Each number gives plans of 
a different boat. Price 10 cents each. For sale by Munn 
& Co. and by all newsdealers. 



RADIUM 



The New 
Spinthariscope 

invented by Sir William Crookes nhowlnp the marvelous pro- 
tsBTtt™ of Tsdlmn. EptntlmHiUrp* slides for any microscope, 
J>ch Instrument is complete wltli particle of radium. 

The BplAtharlMope, postpaid, - - 09.00 
The Splat ban-toe ope glide, postpaid, 7.50 

fiadlum Bulbs for Mediral Treatment, Send forcirrulara. 

WILLIAMS, BROWN & EAALE, 
Dept. 6, 918 Chestnut St.. Philadelphia 



MARINE Gasolene MOTORS 

Ex erts for years have ranked our engine with the high- 
est grade, and it is now beinjt copied Tjy other bnlldera. 
We always endeavor to be on top, and for 1903 offer an 
engine built from Brand Mew Patterns, with new and 
original features— Just what other engineB will have 
five years bence. 

If you want to be in the lead send for catalog fuWu describ- 
ing all parts, and then buy a "Rochester. ; , 
ROCHESTER GAS ENGINE CO., 
693 Driving Park Ave., ROCHESTER, N. Y„ D. S. A. 



For 




PIPE-THREADING 
CUTTING 



or 



tbe re la no machine on the market that can com- 
pare for ease of operation and excellence of work 

" : " FORBES PATENT DIE STOCK 

Vise is self- centering and dies are adjust- 
able to any variation of the fittings. Parts 
can be duplicated at Blight cost when worn 
oat. Will thread and cut up to 13 in. pipe. 
CATAioaoa ran. 



Machine No. 30. 
Range H-2 in. R.&L. 



CURTIS & CURTIS CO.. 
6 Garden St., Bridgeport, Conn, 



Th "'BigFour" 

Jt Railroad 

Of the People 

Operated 

For the People 

And Recognized 

By the People 

M the sfeiuijini jnwwiiger line of tha Central Statea. 

9,600 miles of railway in 
Ohio- Indiana-Illinois 
Kentucky A Mlefclfan 

Throngfr Sleepera between NewT.rb, Boston. WSnnV 
tnKton and Clnelnnatt, Cnlsnco, St. Louis 

Finest Sax Confine. Ever Bulk 

Write lor Una 



i i. Lynon, W. P. Deppe, 

OennftaB.4TB.Agt. Asst Oanl P. 4 T. A. 

Cunnjai, Omo 



Typewriter, A. Halstrlck 740,128 

Valve, F. Mertshelmer 740,157 

Valve, automatic expansion controlling, E. 

P. Osborne 740,170 

Valve construction, L. Schutte 740,186 

Valve for air brakes, motorman's, J. 

Shourek 740,375 

Van, moving, A. B. Yetter 740,350 

Vehicle, C. Smith 740,051 

Vehicle life saving device, K. Mooring .... 740,298 

Vehicle, motor, H. M. Pope 738,924 

Vehicle, motor, W. Decker 738,893 

Vehicle running gear and brake, C . C. 

Schmand 740,048 

Vehicle storm window, J. Krauss 740,286 

Vehicle wheel antlsklddlng device, S. Butler 738,826 
Vehicle wheel antlsklddlng device, W. D. 

Sainsbui j 740,184 

Vending machine, C. A. Brewer 738,878 

Vending machine, H. S. Mills 740,158 

Vending machine, H. J. Shaller 740,374 

Vending machine, coin-controlled, W. M. 

Cram 740,244 

Vending mechanism, H. G. Sweeney 740,202 

Veneer plates, etc., producing ornamenta- 
tions for and upon, M. Harrass 738,861 

Vise, C. J. Haggstrom 740,271 

Voltage regulating apparatus, Peck & 

Stuart 740,173 

Voting machine independent vote mechan- 
ism, St. Louis & Jackson 740,057 

Voting machine interlocking mechanism, St. 

Louis & Jackson 740,058 

Voting machine straight ticket mechanism, 

St. Louis & Jackson 740,058 

Wall block, double, G. F. Hagerman 738,858 

Washing machine, P. E. Ensminger 740,258 

Washing machine, E. A. & H. M. Griffin.. 740,268 

Water heater, R. Smith 738,938 

Water level indicator, Dewrance & Wall.. 739,884 

Waterproof construction, H. Bolze 738,820 

Weather strip, sash, J. E. Scott 738,831 

Welding apparatus, ring, G. W. La Voo.. 740,148 

Well boring machine, D. A. Harmon 738,860 

Well Jack, oil, J. Barrett 739,812 

Wheel. See Traction wheel. 

Wheel box, L. E. Waterman 740,341, 740,342 

Wheel nave cap, Charron & Girardot 739,830 

Wheelbarrow, C. A. Baker 740,214 

Winding machine, ball, G. C. Worthington. 740,348 

Windmill. A. W. Thompson 739,948 

Windmill regulating attachment, S. Brice. 740,224 

Window, A. Welngaertner 738,860 

Window attachment, W. 8. Hill . .- 739,871 

Window, pivoted, E. Hipolito 740,015 

Window putty protector, M. F. Stadtmuller 740,055 

Window screen, roller, J. S. McNamara 740,033 

Wire bending machine, C. H. Coombs 740,241 

Wire grip, H. D. Hazard 740,130 

Wire bending device, D. H. Steel 740,328 

Wire machine, barb, N. J. BUlstrom 740,220 

Work box, L. R. Lane 740,288 

Wrench, J. E. Melcher 739,895 

Wrench, E. F. Davis 740,251 

Zinc from sulnd ores, etc.,' extracting, C. 

Rogers 740,372 



= 



TRADE MARKS. 

Boots, shoes, slippers, and sandals, leather. 

Wltcbell Sons & Co 41,169 

Hutter F. H. Denman 41,180 41,181 

C tinned and preserved fish, Tallant Grant 

Packing Co 41,179 

Carpets, nips, mats, and art squares, Am- 
erican Grass Twine Co 41.1T7 

Combs, Johnson, Hayward & Piper 41,190 

Core compound, American Glutrose Co 41,205 

Flavoring extracts for soda fountain syrup 
and beverages made therefrom, Morgan 

& Brehaut 41,186 

Hooks and eyes, No-Vex Hook and Eye Mtg. 

Co 41,189 

Horseshoe nails, Standard Horse Nail Co... 41,202 

Lard, refined, G. W. Hazel 41,182 

Leggings and overgalters, Perfection Over- 
gaiter Co 41,172 

Meats, cured, Geo. A. Hormel & Co 41,178 

Medicated cough drops, W. C. Enck 41,195 

Medicinal -.' and toilet preparation for tbe * 

complexion, A. L. Mattison 41,194 

Medicine for certain named purposes, pro- 
prietary, Salo-Sedatus Chemical Co 41,196 

Oil, olive, Akerman & Tuffley 41,183 

Oxygen preparations for internal use, L. F. 

Nelrath 41,199 

Perfumery, Frederick Stearns & Co 41,191 

Powder, blasting, Forclte Powder Co 41,206 

Razors and razor blades, safety, J. Reicbard 41,201 
Remedy for treatment of kidney and rheu- 
matic ailments, internal, F. M. Oliver.. 41,197 
Salve for certain named purposes, Dodge 

Bros 41,198 

Silk products, certain named, Societe An- 
onyme pour la Fabrication de la Sole 

de Cbardonnet 41,175 

Silk * products imitating hair, Societe Anon- 
yme pour la Fabrication de la Sole de 

Cbardonnet 41,176 

Silk, thread and cloth made from artificial, 
Societe Anonyme- pour la Fabrication de 

la Sole de Cbardonnet 41,174 

Soap, Eddystone Manufacturing Co 41,192 

Soap in liquid and solid form, toilet, G. A. 

Schmidt 41,193 

Syrup, soda fountain, M. L. Eppsteln 41,185 

Tea, O. Shepard & Co 41,184 

Trees and pears produced therefrom, pear, 

Timmer & Diehl 41,204 

Trees, fruit, Oregon Nursery Co 41,203 

Trusses, J.fl U. Adams 41,200 

Underwear, certain named, Root Manufact- 
uring Co 41,170 

Underwear, ladies', misses', and children's 

muslin, Brown. Durell & Co 41,171 

Whiskey, Stltzel Distilling Co. 41,187, 41,188 

Worsted dress goods, Manchester Mills 41,173 



LABELS. 

'Baron Welsh Rabbit," for Welsh rabbit, S. 

Baron 10,388 

"Big Gam*.," for cLenrH, Schmidt & Co... 10,382 
'Boro-Methylate," 1 for germicide, Jacobus 

Pharmacal Co 10,394 

"Boyce's Crystal Dandruff Cure and Hair 
Restorative," for dandruff cure, etc., A. 

M. Boyce 10,393 

"Cuban Clippings," for cigars, Schmidt 

& Co 10,384 

"Formosa Oolong," for tea, Acker, Merrall 

& Condit Co 10,390 

"High Altitude," for cigars, Schmidt & Co. 10,383 

"Infinite" for cigars, Schmidt & Co 10,385 

"J. B. Eads," for cigars, Schmidt & Co 10,386 

"Knickerbocker Sweet Chocolate," for choco- 
late. Runkel Brothers 10,389 

"Michel s Celebrated Stomach Bitters," for 

stomach bitters, G. Michel 10,392 

"Tuberose," for fish, Davis Bros 10,391 

'White Eagle," for cigars, American Litho- 
graphic Co 1D.3K7 



ERFORATED METAL 



OF EVERY DESC 
AND FOR AL1 

"MwmmijrmffifOMMCf. \ 
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The Banner Route. 



rpHERE is nothing more assuring to tbe traveler tban 
- 1 - bis knowledge of tbe fact that he Is traveling on a 
firm roadbed, upon wbicb Is laid the heaviest of steel 
rails, made true In all their curves, and that tbe train 
wbicb carries blm Is of the highest standard of excel- 
lence known to railroads and is being guided to its des- 
tination by experienced minds. These are tbe condi- 
tions which become apparent to the frequent traveler on 

THE WABASH LINE 

and which have made that line justly famous. 

Tbe aggressive management, at all times alert to 
tbe needs of the public, have perfected arrangements 
whlcb enable them to carry passengers In 

THROVGH CARS 

between St. Lotus, Chicago, Kansas City, 
Omaha, Toledo, Detroit, Niagara Falis, Buf- 
falo, New York, Boston, St. Paul, Minneapolis, 
Los Angelxs, and San Francisco. 

Between Chicago, Toledo, Detroit, Niagara 
Falls, Buffalo, New York, Boston, Toronto, 
and Montreal, Canada. . 

Between Kansas Citt, ■ Detroit, Niagara 
Falls, and Buffalo. 

The Wabash has Its own rails direct to the World's 
Fair Grounds In Saint Louis. All Wabash through 
trains atop at World's Fair Station (Forsyth) In order 
to rive passengers an opportunity to view from the 
trains the World's Fair Building's. 

For further information as to rates, etc., address 

C. 8. CRANE. G. P. and T. A.. 

ST. LOUIS, MO. 



SPECIAL MANUFACTURING. 

Spec u MACIIINFRY MODELS rXPIRIMFNTAL work 

DIES ANI STAMPING - -"-p^.t.'- WH 1 1 C F^'MIUR BOOnLt 1 . 
THEGLOBE MAC H & STAMPINC Co. 

970 HAMILTON ST CLEVELAND. O. 



THE STORY OF PHOEBE SNOW 

If you have ever taken a summer railroad trip you 
will enjoy the "Story of Phoebe Snow," which de- 
scribes, in a series of dainty pictures, the experiences 
of a pretty girl who went to Buffalo. The illustrations' 
are in seven colors, each reproducing a design of the 
girl in white which tbe Lackawanna Railroad bas ma4o 
so familiar in tbe last few months. The booklet has a 
particularly pleasing cover and will afford considerable 
amusement besides giving information which every 
traveler ought to know. It will be sent in response to 
request accompanied by two cents In stamps to T. W. 
Lee, General Passenger Agent, New York t;ity. 

$100. to $300. MONTHLY. 

Men and women. Salesmen, Managers and General 
Agents. Delightful business year round. Hostlers 
getting rich. Write today for brand-new 
u1j.ii and Special Offer- this month. 
100 per cent profits. No risk. Good* 
well advertised. National reputation. Folly 
gnaranteed. Customers, delighted. We're u 
old arm, capital $100,000.00. Catalogue 
V aeFB 1 - Any energetic man or woman oan 
BetKOodpoaltlon.paylncblcw&co. 

WORLD MFG. CO, 
SI World Bids., Cincinnati, Ohio. 

^^ w ? a AT Schapirograph ? 

^^V^^^ THE DUPLICATOR that cleanly multi 

^H^^. .^^ ^E copies anything written with pen or tv(*wrlter, also 
^B^nf*] 4**^^V music, drawings, etc. One original elves .160 copies 
^r- O ^W BLACK .ilk iu 16 minutes. A VOIDS stencil, 
^^S?*^r washing, delays, and eipensive supplies. Price, 
^^n>_# complete, c»u-«ize outfit, W8.00. Caata for years, 
^^ SentonS DAY8FHEE TRIAL without de- 
posit. THE S. A. SCHAPIROGRAPH CO., 265 Broadway, New York. 

Grey Iron Castings 

BpecialticH manufactured in quantities for inventors 
or the trade. Years of experience and skilled workmen 
as well as a large up-to-date plant. 

AMERICAN LAMP & BRASS CO., Trenton, N.J. 




Magical Apparatus. 

tirand licmk C^tnlOpTue. Over TTCl ttngravinga, I 
2Ao, Parhir Triutn Catalofint, free. 
UARTXNKA. & CO, Mfn.., 4& Sixth Ave-, New York- \ 



<■ 1L 



?8u USE GRINDSTONES ? 

Lf so we can supply you. All sues 
mounted and unmounted, always 
kept In stock. Rememoer, we make 8 
specialtyof selecting at ones for all spe- 
cial Purposes. 13f~ Ask for catalogue 

The CLEVELAND STONE CO. 

2d Floor. Wllsh.re. Cleveland, 0. 



COLD GALVANIZING 



Save all the Spelterconsumed in galvanizing by the h«i^fro<.-e«8 
by using our Patent Cold Galvanizing Process, aa the «inount-*f Welter 
lost aa dio&a in the hot process if used in our process will give snacient 
protection to any kind of work to make it ruHL-prxjf even jujaiimt salt 
air and sea water. Our Patent Process Is now In use all over the country. Oar licensees include U. S. Government, The r^tnndai F d Oil 
Co., HerreaholT Boat Bulldlnf Co., Towneend A: Downey, Armour Packing- Co. Licenses granted on royalty baeas. 
Sample and custom work done atour factory, 108-110 W. 11th St. Main Office, 348 Broadway. 1 to 9 Park Avenue, Brooklyn. 

TJ. S. ELECTIIO-GALVANIZING CO. 



SIGNALING THROUGH SPACE 

without wires.— An article by W. Preece, describing tbe 
new Marconi system of telegraphing without wires. 
6 illustrations. Scientific American Supplement 
1 1 "24. Price 10 cents. For eale by Munn & Co. and all 
newsdealers. 




The Franklin Model Shop. 

Experimental work for Inventors; any- 
thing In metal from a single piece to a 
complete wotalng model. Apparatusfor 
colleges. Exhibition models. Introduc- 
tion samples of patented articles. Spe- 
cial tools for making metal novelties. 
Inventions perfected. Drawings and de- 
signs worked out, from Inventors' Ideas. 
Send for circular a 

PARSE LL & WEED r 

129-131 West 31st Street, New York. 



DENVER AND RETURN, 842.00. 

The NICKEL PLATE ROAD will sell Special Excur- 
sion Tickets October 3 and 4, Buffalo to Denver, Pueblo 
or Colorado Springs, Col., at rate $42.00, uood returning 
to October 30, account Brotherhood St. Andrews meet- 
ing. Splendid opportunity to visit Colorado. See local 
agents or A. W . Kccleatone. D. P. A- 385 B'way, N. Y. C. 



THE OBER LATHES 



The Ober Mfg. Co. 



For TumiiiK Axe, Adze, Pick, 
Sledge, Hatchet, Hammer, Auger, 
Vile, Knife and Chisel Handles, 
Whlffletrees, Yokes, Spokes.Porch 
Spindles, Stair Balusters Table 
and Chair Legs and other irregular 
work. 

tW Send for Circular A. 
10 Bell St., Chagrin Falls, 0„ U.S.A. 



> T L E 5 TA M P ( 
, LETTERS & HSU 
LPORT CONN. 



SPECIAL MACHINERY ISaaBSSawSS 

fJostllo Machine Works, 80 Centre St., New York 



Dies, Tools and Special Machines. Models 
and Experimental Wor k. Gener al Machine Work. 
Ph. J. BratDEB & Sons, Inc.. 87 Frankfort 8t.,NewYork 



Craig Manufacturing Co. 

Manufacture Hardware Specialties on 

contract. Punches and Dies. Special Tools. 

39-43 W. Washington Street, Chicago, Ills 



WIRELESS TELEGRAPHY.— SCIEN- 
TIFIC AMERICAN 8CPPLKMENT NOS. V2,H .'{. 1 327, 

132N and 1329, contain illustrated articles on this 
subject by G. Marconi. Additional Illustrated articles 
by otber authors are contained in Scientific Am ehi- 
can Supplement Nos. 1 1 24, 1131-1177, 1 I 92, 
1217, 12 IN, 1219 and 1304. Tbese papers con- 
stitute a valuable treatise on wireless telegraphy. Price 
10 cents each from this office, and all newsdealers. 




PRINTS. 

"Brotherhood Handkerchief,'* for handker- 
chiefs, E. Bendbeim 829 

"Holly Congress Playing Cards," for playing 

cards, United States Playing Card Co 828 

"Malin Coil Wire," for Coll wire, Malin & Co. 832 

"Paine's Celery Compound," for medicine, 

Wells, Richardson & Co 830 

"The World's Fare," for extract of beef, 

Armour & Co 831 



A printed copy of tbe specification and drawing 
of any patent in tbe foregoing list, or any patent 
In print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number o f the patent desired and tbe date be 
glv**n. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the In- 
ventors for any of the inventions named In the fore- 
going list. For terms and further particulars 
address Munn & Co., 301 Broadway, New York, 



SPECIAL-GOOD FOR 25 cents 

hie auYHrtlBernent and 2a cent a will ttuy 12 
sheets of Non-Smut Carbnn Paper at vnur 
-^- 1 er h or from us dtrect by mull (regular 
brlBfiGOetB.). Non-Smut Is posi- 
tively the best carhnn paper cm 
the market It. !» m&r.Uj of geln- 
tlnlKKd ink and will not hdkiL 
ocjpy or Anders. LiintB lunger and 
luAtcfl more ruantl[}ldr> than any other 
paper, Klate for w hat purpicad fiEmr ! ■ to be i;ueci. 
Send far frte tumplex and f/ur siuvpfiy 
bvoldel L *Nt*-JIVj h the tibenoQrajiher," 
N0N SMUT CARBON & RIBBON CO., 
114 Main St, Rochester, N. 7. 




MnnFI9r* EXPfftlMENTAL WORK. 
ITIUULLO Invention* developed. Special Machinery. 
E. V. BAILLARD, Fox »Mcj.. Franklin Square, New York. 

Model Machinery and Experimental Works 

W. H. CKAWFUliD, 1» Broadway, New Turk City, 

sound mm 

The New Bclentlfle Toy 

Instructs old and young. Postpaid 15 cent*. 
Waltxb L. Surra, 319 S. Clinton St., Chicago 

Experimental & Model Work 

dr. A tuWa free. Wm. Gardam & Son.45-61 Ruse St,N.Y. 

ICE 




MACHTTCKS, Corliss (engines, HreTTPTS* 
Rnd Bottlers' Machinery. TITK V1LTER 
Sin}. CO., 898 nilntnn Street, Milwaukee Wi«. 



NOVELTIES ft PATENTED ARTICLES 

Manufactured by Contract. Punching Dies, Special Ma- 
chinery. E.Konlgslow&Bro..l81SenecaSt. Cleveland,0. 



Metal Patterns and Models 
Foundry Patterns &£fi£Z*2Ek. 

THE C. E. WENZEL CO ., 313 Market St., Newark. N J. 



MASON'S Pat. Friction Pulleys and Clutches 
Starting Machinery without shock, and connecting line 
HluLfltiu,'. Most reliable and durable. Mason's New 

Pal, Whip.Hoist enectlve and simple. 

Manfd. by TOL5BY W. MASON ot CO., Inc. 

Providence, R. I., fj, s. A. 



fidV T RTSVOtVERS. GUNS, SWORDS. 

"V I 31 U'ltar t Goods. NEW and old, auctioned to 
P. Bannerman, 579 ft' way, N. Y. 15c. Catalog maUed 6c 



J^ 



(MUMS 



Allths Htmnriflrd nuctlnfls BClI.Tl or RENTED ANY- 
WHH'REstHALF M A N U* A CTU RE B S' 1'NTCEF 
BLlnperl with privilege of examination.- Send for Cat." 

Typewriter Emporium. S03LsSaiie st„ Chicago 



What Do You Want To Buy? 

We can tell you where to bay anything you want. 
■u , <lT ?*f ^ for P" iM***"* of manufacturers In ANY line of business. 
Novelties, bpe«al Tools, Machinery, Equipments, New Patent LABOR SAVING DEVICES. 
AlUNN & CO* Publishers of the SCIENTIFIC AMERICAN. 361 BROADWAY, NEW YORK, 



© 1903 SCIENTIFIC AMERICAN, INC 
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Scientific American 



October to, 1903. 



Orient Bi°yci< 





3 y. 



-- - ~ Speed over 40 Miles per bour. - *.-„ v .™ 
The Most Powerful Motor Bicycle in the World. 



Price ¥3.50. 



WALTHAM 



Write Sot CofoJofftw. 

MFG. CO. Waitham, Mass. 



Money. 



A 11 varieties at lowest prices. Best KalJroad 
Track and Wagon or Stock Scales made. , 
Also 1000 useful articles, including Safes, I 
8ewing Machines, Bicycles. Tools, etc. Save I 
Lists Free. Chicago SCALE Co.. Chicago.nl. 



IRES 



For Information Write 

FISK RUBBER COHPANY 
Chicopee Falls, Hass. 



^" STEYEMS-DURYE A 



ESSOP STEEL C? 



WASHINGTON. PA. 










CALIFORNIA EXCURSION 

account American Bankers' Meeting at San Francisco. 
Special Eicursioii Tickets via NICKEL PLATE ROAD, 
on sale October 7 to 16.. Bufl alo. N. V. to Los Angeles or 
San Francisco, Cal. at rate 181.70, final return limit Nov- 
ember 30. See local agents or A. W. Ecclestone, D. P. 
A., 385 Broadway, New York City. 




Now is the ideal season of toe year for automo- 
biling, and this rare sport will be enjoyed to the 
fullest measure in a 

"STEVENS-DURYEA" 

It is the machine of individual distinction, and 
tamed for superiority in 

Speed, Reliability&HillClimbing | 

la a GASOLINE car and tg 

STARTS FROM THE SEAT. 

Our 7 horse power motor has two cylinders and 
is of the opposed type. Has three speeds and 
reverse. Can be operated by a lady. 

Price, including complete equipment, SI, 300. 
Be sure to send for illustrated catalog. 

J. STEVENS ARMS & TOOL CO., 
925 Main Street, 

Chicopee Falls, Mass, 

Member Association of Licensed Automobile Manufacturers. 



a«:«sfc«^;^47i<«a«^iSa.«£s<WcS2^^iT» 



There are 1 350 reasons' 
why the Lambert is the best 
Typewriter on the market. 

1350 less parts to get out of order. 
1350 less pieces to pay for. 
The Lambert Typewriter costs $15. 
The Lambert Book tells all about it and costs 
nothing. Send for the Lambert Book. 

LAMBERT TYPEWRITER CO. 

1274 BROADWAY NEW YORK 



OHLGLNATORS OF 

Perfected Granite Roofing 

WHICH HAS BEEN ADOPTED BY THE 

UADIHG RAlUfOAD5,l«HUfAnURtRSiARCJ«IlCI5AHDDUIlDERS 
ASTHE STANDARD READY ROOFING. 

(WRITE FOR TeSTIMONIALS PHOTO PAMPHLET AND SAMPLES. 
SCA GRIT— '" '" 



Holley Light Touring Car 



flfUNm COHPOSHION 
■WOOL FB.T 
'^-GHaNITl OMPQSmo» 



Price 



$600 



A strong, well built car, just as suitable for rough 
country roads as boulevards. Constructed, on. latest 
and up-to-date principles. Motor in front under hood, 
direct drive to transmission. 

Write jor Catalogue. 
HOLLEY MOTOR CO., 



70 Holley Ave., Bradford, Pa. 



YOU ARE EASY 

If you need a carpenter tohelpyou repair your roof with 

Warren's Natural Asphalt Sund Surfaced Roofing I 

The best and most ser- - 
viceable prepared roofing - 
on the market. It is dur- ~ 
able, fireproof, and does 
not require painting. 

Cornea ready to lay in 
rolls containing 108 sq. ft. 

Warren Chemical & Mfg. Co., 18 Battery PI., New York 





Pocket QasoIineGduge 

for Gasoline Rngines and Automobiles. 
Convenient and practical. Tells wbetber you 
get tbegrade of gasoline you pay for. 

By mail, postpaid, ONE DOLLAR. 

Apfel-Murdoch Company 
Chemists' Supplies 88 Lakes St., Chicago 



The Waterless Knox 

SIMPLICITY 

RELIABILITY 

CONVENIENCE 

The success of our patent air cooling system has been thorough- 
ly demonstrated in years of use. 
Many details improved in 1903 car. Catalogue on application. 

KNOX AUTOMOBILE CO.. 



New ?ork Agency :— H. M. Davis, 146 West 38th St. 
Boston Agency :— Beed-Underhill Co.. 41 Stanhope St. 
San Francisco Agency :— Nat'l Automobile and Mfrs. 

26 Fremont St. 

Philadelphia & Pittsburgh Agencies:— Banker Bros. Co. 
Chicago Agency :— A. C. Banker, 466 Wabash Ave. 



Co. 



A.W. FADER 

Manufactory Established 1761. 

LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WB1TINU SLATES, INKS, STATIONERS 
RUBBER GOODS, RCLERS, ARTISTS' COLORS. ] 

78 Reade Street, New York, N. Y. 

GRAND PRIZE, Highest Award, PARIS. 1900. 

"FROM FACTORY TO YOUR HOME.' 

No Middleman's 
Profit. 

SOCIETY EMBLEMS! 

I of every description. Many * 

k new and exclusive designs. 

"Solid p»Id and rolled plate 
embLem Pins, buttons, charms 
and rings for ALL SECRET 
SOCIETIES leas than whole- 
salt jirices. Special designs 
to order. Send for FREE catalogue No. L 22 of Jflbfl fllnstTRti nr_R. 
MASONIC EMBLEM CO., [Jrawfi? rtt£? r Ry^^^T^ Cemr.. T TJJS.A. 




TOOLS AS A TOPIC 

must be interesting to every handi- 
craftsman. There is a mine of infor- 
mation in 

Montgomery & Co.'s TooF Catalogue 
which enumerates thousands, of ^tyjla. 
Capital handbook of reference,, fro— 
fuaely illustrated. Sent bv mail for 
25 cents, discount abeetincluded. 
MONTGOMERY A: COi, 
105 Fulton St., New York City. 

Keep Your House Warm 

this winter and save coal by fitting 
your doors and windows with 

FORDS AIR-TIGHT WEATHER STRIP 

A perfect protection from cold, draught and dust. 

It is inexpensive, made entirely of wood, and absolute- 
ly the best strip on the market. 

Send for illustrated booklet (Free). 

We want agents in each locality and offer very liberal 
terms to good men. Write to us. 

CHARLES J. F0R0, 225 Senior Bldg., Holyoke, Mass. 

H0R0L0GI CAL DEPARTMENT S 

BR ADLEY POLYTECHNIC INSTITUTE 

■ Formerly Parsons Horological Institute 

PEORIA, ILLINOIS 
! LARGEST and BEST 
WATCH SCHOOL In AMERICA 

We teach Watcb Work, Jewelry, En- 
graving, Click Work, Optics. Tuition 
reasonable. Board and rooms near 
school at moderate ratea. 

Send for Catalog of Information, 



"t^Mf 



CHARTER GAS 
ENGINE CO. 

Box 148, Sterling, III. 



Learn to Stuff Birds animals 

We teach Taxidermy by mall. A fane mating and 
profitable art. Easily and quickly learned. Tuition 
reasonable. Write to-day for FREE catalog. 
The Nor tli we* tern School of Taxidermy 
(Inc.), 490 Bee Building, Omaha, Nebraska. 



CRUDE ASBESTOS 

DIRECT F ROM MIMES , 
PREPARED I R t H. MARTIN, 

ASBESTOS FtHRE \ OFFICE, ST.PAUL BUILDING 
for Manufacturer* use : 220B'wav NewYflfk. 




MICROSCOPES 



for every purpose. Our instruments 
are found in all the best laboratories 
of the country. , Catalog free. 



Projection Apparatus 

for scientific work, Superior i n accuracy a nd convenience. 

Bausch ®. Lomb Optical Co.. 
Rochester, N. Y. 



NEW YOEK 



.DILlHgffiSi& 




IB to 81 Clinton Street. 



STARTS BY HAND 

A t^TD oi the fly-wheel admits the first 
charge, another turn 4M5ltj tit esses it igainst 
tiLe piBton bo that wh«n lie igniter r 
stamped the 

fll fiC (SuS^r GwOitB* 
ULUO Englo* 

is ready for work. N< 
self-starter is necessary. 
Every part ut this strong 
and simple engine ib me- 
chanically perfect and al- 
ways dependable. Send for 
new catalogue. 
Olds Motor Works, 




Blft Hirer Enraet. hiXalxQ, MiCH, 



GAS 



Piice, 
SI 5.0 




ENGINE 

IGNITERS 

LATEST TYPE. BEST MADE. 



For Marine, Automobile or Stationa 

Engines. Fully Guaranteed, 

Write for Circular. 

The Carlisle A Finch Co., 

E. Clifton Ave.. Cincinnati. Ohio 



TOOLS 

FOR MECHANICS. 



Sffilf Send for Free Catalogue No. 16 B. 

The L S. Starrett Co., Athol, Mass., U. S." A- 





MAXIMUM POWER-MINIMUM COST. 

If you use a pump fur 
beer. lard, auidtj, starcb, 
petroleum, brewer's 
mash, tann«r lL i ILqugr, 
eottimsecd uii orfluija, 
hot or eoltl, thick or tliln 
you want to get tlio 
T4SER ffOTAWT PUMP 
willed rloei* thu niOat work at 
^ the leaat oxpenae. Simply 
uunstructed. Can bo run at 
any ilebirud spegd- i^crfeut- 
ly durable. All parts are Interchangeable. ■ Needs no 
Hkllh-d wtirkmiHi. Detects guaranteed. Catalogue free. 
TABER PUMP CO., 32 Welts St.. Buffalo. N.Y.. U.S. A. 

iFyw wanMta best CHUCKS* tny Weatooif 8 

Filttte Giant DuuhtB Grip 

Drill CThuciita, Little Giant t 

UriJl Chuclt& 

Improved, 

Oi^itlri t>rilL 

CJiucJes, Our- 

tiiif?-nfl 

Cbut!kfl,fit;rf>illi 

Combination 
Lathe Chucks, Geared 
Combination Lathe Chucks. Plain Universal Lathe 
Chucks, independent Lathe Chucks. Made by 
Weateott Chuck Co., Oneida, N. T., U. 8. A. 
Ask for catalogue in English, French, Spanish or German* 
Kihst Prize at Columbian exposition, 1898. 

The Apple Automatic Igniter 

^■k For Jump Spark or Touch Spark, 

mms, 

<^^^^^r Does away with batteries and belts. 

W.to * Dust Proof Wr«e Jot circular. 

THE' DAYTON ELECTRICAL, MFG. CO, 

No. 80 South St. Clair St., Dayton, Ohio, D. 8. A. 



MAGIC LANTERNS 





For any gas engine, stationary, au- 
tomobile or marine. 



I Exhibitions with Magic Lantern, Stere- 
I opticon or Moving Picture Machine make 
I money. We will tell you how. Cost light. 
I Send for illustrated catalogue free. 
I Magic Lanterns for Home Amusement 
1 UrtAllictar MFG. OPTICIAN, 

■ MCAIIISier, 49Niuaauat.,:New Turk. 




Buck Lock STEERING GEARS, 
Spur Gear Differentials, 9 Models, 

for direct or chain drive. 
We make a specialty of replacing worn 

out steering and equalizing gears of 

other makes. 
Also sprockets for all chains. 

BROWJf-LIPE GEAR CO., 
SOO S. Gcddes St., Syracuse, N. T. 



.Padishah 





Clark's Wireless Telegraph Apparatus. 



Writ© for anything in Wireless Telegraph 
Apparatus and Supplies, special or separate parts, as 
required. Spark Coils, Coherers, Relays, Registers. 
Recorders, Automatic Tappers. Let us quote prices on 
Special College Sets and Commercial Sets for long or 
short distance, fiend 9c stamp for Bulletin No. 8 on 
Space Telegraphy, 

Tim. E. Clark Wireless Telegraph-Telephone Go. ' 

Main Office, 71 Michigan Av„ Detroit, Mich. 



10 



E 



The 
Best 
Low 
Priced 
Jeweled 
Watch 
Made 

Non-Magnetic 

NICKEL SL, VIR CASE 

Fully Guaranteed 

For sale by 

All JEWELERS 

Illustrated Booklet 
on request, showing 

COLORED 
FANCY 
DIALS 

The New England 
Watcb Co. 

37 & 39 Maiden Lane 
New York City 

181-137 Wabash Av. 
Chicago 

ClautSpreckel'sBdg, 
San Francisco 

7 SuuwUJU, London 



PRESIDENT SUSPENDERS 



Comfort and service. 
Any shop or by mail. 



Guaranteed— "All breaks made good? 50c andSioSlI 
C. A. EDGARTON MFG. CO.. Box 222. Shirley. Mass. I 
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